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(54)Tifle: SUBSTTFOTOD 3-CYANO QUINOLINES 
(57) Abstract 

This invention provides compounds liaving formula (1). 
wherein: X is cycloalkyl which may be optionally substituted; or 
is a pyridinyl, pyrimidinyl, or phenyl ring; wherein the pyridinyl, 
pyrimidinyl, or phenyl ring may be optionally substituted; n 
is 0-1; Y is -NH-. -0-. -S-. or -NR-; R is alkyl of 1-6 
carbon atoms; Ri. R2, R3 and R4 are each, independently, 
hydrogen, halogen, alkyl, alkenyl, alkynyl. alkenyloxy, alkynyloxy, 
hydroxymethyl, halomethyl, alkanoyloxy, alkenoyloxy, alkynoyloxy. 
alkanoyloxymethyl. alkenoyloxymethyl, alkynoyloxymethyl, 
alkoxymethyl, alkoxy, alkylthio, alkylsulphinyl, alkylsulphonyl, 
alkylsulfonamido, alkenylsulfonamido, alkynylsulfonamido, 
hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy. 
carboalkyl, phenoxy, phenyl, thiophcnoxy, benzyl, amino, 
hydroxyamino, alkoxyamino. alkylamino. dialkylamino, aminoalkyl, 
N-alkylaminoalkyl, NJ^I-dialkylaminoalkyl, phenylamino. 
benzylamino, formulae (a, b, c. d, e. f. g. h. i. j, k, 1. m. n, o, p. 
q or r); R5 is alkyl which may be optionally substituted, or phenyl 
which may be optionally substituted; R6 is hydrogen, a\ky\, or 
alkenyl; R7 is chloro or bromo; Rs is hydrogen, alkyl, aminoalkyl, 
N-alkylaminoalkyl. N,N-dialkylammoalkyl, N-cycloalkylaminoalkyl. 
N-cycloalkyl-N-alkylaminoalkyl, N.N-<iicycloaikylaminoalkyl, mor- 
pholino-N-alkyl. pipcridino-N-alkyl, N-alkyl-i)iperidino-N-alkyl. 
azacycIoalkyl-N-alkyi. hydroxyall^l, alkoxyalkyl, carboxy, 
carboalkoxy, phenyl, carboalkyl +, chloro, fluoro. or bromo; Z is 
amino, hydroxy, alkoxy, all^lamino, dialkylamino, morpholino. 
piperazino, N-alkylpiperazino, or pyrrolidino; m « 1-4. q - 1-3. and 
p = 0-3; any of the substituents Ri. R2, R3 or R4 that are located 
on contiguous carbon atoms can together be the divalent radical 
-0-C(R8)2-0-; or a pharmaceutically acceptable salt thereof with 
the proviso that when Y is ^H-. R|, R2. R3 and R4 arc hydrogen, 
and n is O, X is not 2r^eAylphenyl, which are inhibitors of protein tyrosine kinase. 



(1) 



Rr-CONH(CH,)p' 



iW-5B-C0NH<CHiV- M 
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SUBSTITUTED 3-CYANO QUINOLINES 

BACKGROUND OF THOE INVENTION 
5 This invention lelates to certain substituted 3-cyano quinoline compounds as 

well as the pharmaceutically acceptable salts thereof. The compounds of the present 
invention inhibit the action of catain growth factor receptor protein tyrosine kinases 
(PTK) thereby inhibiting the abnormal growth of certain cell types. The compounds of 
this invention are therefore useful for the treatment of certain diseases that are the result 

10 of deregulation of these PTKs. The compounds of this invention are anti-cancer agents 
and are useful for the treatment of cancer in mammals. In addition, the compounds of 
this invention are useful for the treatment of polycystic kidney disease in mammals. 
This invention also relates to the manufacture of said 3-cyano quinolines, their use for 
die treatment of cancer and polycystic kidney disease, and the pharmaceutical 

1 5 preparations containing them. 

Protein tyrosine kinases are a class of enzymes that catalyze the transfer of a 
phosphate group from ATP to a tyrosine residue located on a protein substrate. Protein 
tyrosine kinases clearly play a role in normal cell growth. Many of the growth factor 
receptor proteins function as tyrosine kinases and it is by this process that they effect 

20 signaling. The interaction of growth factors with these receptors is a necessary event in 
normal regulation of cell growth. However, under certain conditions, as a result of 
either mutation or overcxpression, these receptors can become deregulated; the result of 
which is uncontrolled cell proliferation which can lead to tumor growth and ultimately 
to the disease known as cancer [Wilks A.F., Adv. Cancer Res., 60, 43 (1993) and 

25 Parsons, J.T,; Parsons, S.J., Important Advances in Oncology, DeVita V.T. Ed., J.B. 
Lippincott Co., Phila., 3 (1993) ]. Among the growth factor receptor kinases and their 
proto-oncogenes that have been identified and which are targets of the compounds of 
this invention are the q)idermal growth factor receptor kinase (EGF-R kinase, the 
protein product of the erbB oncogene), and the product produced by the erbB-2 (also 

30 referred to as the neu or HER2) oncogene. Since the phosphorylation event is a 
necessary signal for cell division to occur and since overexpressed or mutated kinases 
have been associated with cancer, an inhibitor of this event, a protein tyrosine kinase 
inhibitor, will have therapeutic value for the treatment of cancer and other diseases 
characterized by uncontrolled or abnormal cell growth. For example, overcxpression of 

35 the receptor kinase product of the erbB-2 oncogene has been associated with human 
breast and ovarian cancers [Slamon, D. J., et. al.. Science, 244, lOn (1989) and 
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Science, 235 , 1 146 (1987)]. Deregulation of EGF-R kinase has been associated with 
epidermoid tumors [Reiss, M., et. al., Cancer Res., 51 ^ 62S4 (1991)], breast tunoors 
[Macias» A., et al.. Anticancer Res., 7, 459 (1987)], and tumors involving other 
major organs [GuUick, W.J., Brit. Med. Bull, 47, 87 (1991)]. Because of the 
5 importance of the role played by deregulated receptor kinases in the pathogenesis of 
cancer, many recent studies have dealt with the development of specific PTK inhibitors 
as potential anti-cancer therapeutic agents [some recent reviews: Burke. T.R., Drugs 
Future, 17, 119 (1992) and Chang, C.J.; Geahlen, R.L., /. Nat. Prod., 55, 1529 
(1992)]. 

10 It is also known that deregulation of EOF receptors is a factor in the growth of 

epithelial cysts in the disease described as polycystic kidney disease [Du J., Wilson P. 
D., Amer. J. Physiol, 269(2 Pt 1), 487 (1995); Nauta J., et al.. Pediatric Research , 
37(6), 755 (1995); Gattone V.H., et al. Developmental. Biology, 169(2), 504 (1995); 
Wilson P.D., et al., Eur. J. Cell Biol., 61(1), 131, (1993)]. The compounds of this 

15 invention, which inhibit the catalytic function of the EGF receptors, aie consequendy 
useful for the treatment of this disease. 

The mitogen-activated protein kinase (MAPK) pathway is a major pathway in 
the cellular signal transduction cascade from growth factors to the cell nucleus. The 

20 pathway involves kinases at two levels: MAP kinase kinases (MAPKK), and their 
substrates MAP kinases (MAPK). There are different isoforms in the MAP kinase 
family. (For review, see Rony Seger and Edwin G. Krebs, FASEB, Vol. 9, 726, 
June 1995). The compounds of this invention can inhibit the action of two of these 
kinases: MEK, a MAP kinase kinase, and its substrate ERK, a MAP kinase. MEK is 

25 activated by phosphorylation on two serine residues by upstream kinases such as 
members of the rcf family. When activated, MEK catalyzes phosphorylation on a 
threonine and a tyrosine residue of ERK. The activated ERK then phosphorylates and 
activates transcription factors in the nucleus, such as fos and jun, or other cellular 
targets with PXT/SP sequences, ERK, a p42 MAPK is found to be essential for cell 

30 proliferation and differentiation. Over-expression and/or over-activation of Mek or 
ERK has been found to be associated with various human cancers (For example, 
\^mala S. Sivaraman, Hsien-yu Wang, Gerard J. Nuovo, and Craig C. Malbon, J. 
Clin. Invest. Vol. 99, No. 7April 1997). It has been demonstrated that inhibition of 
MEK prevents activation of ERK and subsequent activation of ERK substrates in cells, 

35 resulting in inhibition of cell growth stimulation and reversal of the phenotype of ras- 
transformed cells (David T. Dudley, Long Pang, Stuart J. Decker, Alexander J. 
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Biidges, and Alan R. Saltiel, PNAS, Vol. 92, 7686. August 1995). Since, as 
demonstrated below, the compounds of this invention can inhibit the coupled action of 
MEK and ERK , they are useful for the treatment of diseases such as cancer which are 
charac^zed by uncontrolled cell proliferation and which, at least in part, depend on 

5 the MAPK pathway. 

Epithelial CfeU Kinase (ECK) is a receptor protein tyrosine kinase (RPTK) 
belonging to the EPH (Erythropoietin Producing Hepatoma) family. Although 
originally identified as an epithelial lineage-specific tyrosine kinase, ECK has 
subsequently been shown to be expressed on vascular endothelial cells, smooth muscle 

10 cells, and fibroblasts. ECK is a type I transmembrane glycoprotein with the 
extracellular ligand-binding domain consisting of a cysteine-rich region followed by 
three fibronectin type in repeats. The intracellular domain of ECK possesses a tyrosine 
kinase catalytic domain that initiates a signal transduction cascade reflecting the ECK 
function. ECK binds and is subsequentiy activated by its counter-receptor, Ligand for 

IS Eph-Related Kinase (LERK)-l, which is an immediate eariy response gent product 
readily inducible in a lineage-unrestricted manner with proinflammatory cytokines such 
as IL-1 or TNF. Soluble LERK-1 has been shown to stimulate angiogenesis in part by 
stimulating ECK in a murine model of corneal angiogenesis. Unlike their normal 
counterparts, tumor cells of various lineages constitutively express LERK-1 and this 

20 expression can further be upregulated by hypoxia and proinflammatory cytokines. 
Many of these tumor cells also express ECK at higher levels than their normal 
counterparts, thereby creating an opportunity for autocrine stimulation via ECK : 
LERK-1 interaction. The increased expression of both ECK and LERK-1 has been 
correlated with the transformation of melanomas from the noninvasive horizontal phase 

25 of growth into very invaave vertically growing metastatic melanomas. Together, the 
ECK : LERK-1 intoaction is believed to promote tumor growth via its tumor growth 
promoting and angiogenic effects. Thus, the inhibition of the ECK tyrosine kinase 
activity mediating signaling cascade induced by its binding and cross-linking to 
LERK-1 may be therapeutically beneficial in cancer, inflammatory diseases, and 

30 hyperproliferative disorders. As is shown below, the compounds of this invention 
inhibit the tyrosine kinase activity of ECK and are therefore useful for the treatment of 
the aforementioned disorders. 

Growth of most solid tumors is dependent on the angiogenesis involving 
activation, proliferation and migration of vascular endothelial cells and their subsequent 

35 differentiation into capillary tubes. Angiogenization of tumors allows them access to 
blood-derived oxygen and nutrients, and also provides them adequate perfusion. 
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Henoe inhibiting angiogenesis is an important therapeutic strategy in not only cancer but 
also in a numb^ of chronic diseases such as rheumatoid arthritis, psoriasis, diabetic 
retinopathy, age-related nuicular degeneration, and so on. Tumor cells produce a 
number of angiogenic molecules. Vascular Endothelial Growth Factor (VEGF) is one 

5 such angiogenic factor. VEGF, a homodimeric disulfide-linked member of the PDGF 
family, is an endothelial cell-specific mitogen and is known to cause profound increase 
in the vascular endothelial permeability in the affected tissues. VEGF is also a 
senescence-preventing survival factor for endothelial cells. Almost all nucleated tissues 
in the body possess the capability to express VEGF in response to various stimuli 

10 including hypoxia, glucose deprivation, advanced glycation products, inflammatory 
cytokines, etc. Growth-promoting angiogenic effects of VEGF are mediated 
predominantiy via its signaling rscq)tor Kinase insert Domain containing Receptor 
(KDR). The expression of KDR is low on most endothelial cells; however, activation 
with angiogenic agents results in a significant upregulation of KDR on endothelial cells. 

IS Most angiogenized blood vessels express high levels of KDR. KDR is a receptor 
protein tyrosine kinase with an extracellular VEGF-binding domain consisting of 7 
immunoglobulin-like domains and a cytoplasmic domain containing the catalytic 
tyrosine kinase domain split by a kinase-insert region. Binding to VEGF causes 
dimerization of KDR resulting in its autophosphorylation and initiation of signaling 

20 cascade. Tyrosine kinase activity of KDR is essential for mediation of its functional 
effects as a receptor for VEGF. Inhibition of KDR-mediated functional effects by 
inhibiting KDR's catalytic activity is considered to be an important therapeutic strategy 
in the treatment of angiogenized disease states including cancer. As is shown below, 
the compounds of this invention inhibit the tyrosine kinase activity of KDR and are 

25 therefore useful for the treatment of the aforementioned disease states. 

In addition to the above utilities some of the compounds of this invention are 
useful for the preparation of other compounds of this invention. 

The compounds of this invention are certain substituted 3-cyano quinolines. 
30 Throughout this patent application, the quinoline ring system will be numbered as 
indicated in the formula below; the numbering for the quinazoline ring system is also 
shown : 




81 81 
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No 3-cyano quinolines have been reported that have biological acdviQr as 
inhibitors of protein tyrosine kinases. A 3-cyano quinoline with a 4-(2-methyl anilino) 
substituent having gastric (H*/K*)-ATPase inhibitory activity at high concentrations 
has been described [Ife RJ., et al., J. Med. Chem., 35(18), 3413 (1992)]. 
5 There are quinolines that do not have the 3-cyano substituent and, unlike the 

compounds of this invention, are unsubstituted at die 4-position but are repOTted to be 
inhibitors of protein tyrosine kinases [Gazit A., et al., /. Med. Chem., 39(11), 2170 
(1996)]. A series of quinolines that have a 3-pyridyl substituent and no substituent at 
the 4-position have been described as inhibitors of platelet derived growth factor 

10 receptor kinase [DoUe R.E., et al., /. Med, Chem., 372 , 2627 (1994) and Maguire 
M.R, et al., 7. Med. Chem., 372, 129 (1994)]. The patent appUcation WO 96/09294 
describes inhibitors of protein tyrosine kinases that include 4-anilino quinolines with a 
large variety of substituents on positions 5-8 but which must also have a hydrogen 
atom at position 3. The US patent 5,480,883 describes quinoline dmvatives that are 

15 inhibitors of protein tyrosine kinases but these derivatives do not have the unique 
combination of substituents, including the 3-cyano group, contained in the compounds 
of the present invention. 

In addition to quinolines, certain quinazoline derivatives that are similar, in 
some respects, to the compounds of this invention are known to be inhibitors of protein 

20 tyrosine kinases. The application EP-92305703-8 describes 4-anilinoquinazolines that 
contain simple substituents such as chloro, trifluoromethyl, or nitro groups at positions 
5 to 8. The application EP-93300270.1 is similar but with a much larger variety of 
substituents now allowed at positions 5 to 8. The application WO-9609294 describes 
compounds with similar substituents at positions 5 to 8 and with the substituent at to 

25 4-position consisting of some polycyclic ring systems. Some simple substituted 
quinazolines are also described in the applications WO-9524190, WO-9521613, and 
WO-9515758, The applications EP-93309680.2 and WO-9523141 cover similar 
quinazoline derivatives where the aiyl group attached at position 4 can be a variety of 
heterocyclic ring structures. The application EP-94305 195.3 describes certain 

30 quinazoline derivatives that have alkenoylamino and alkynoylamino groups among the 
substituents at position 6 and a halogen atom at position 7. The application 
W095 19774 describes compounds where one or more of the carbon atoms at 
positions 5-8 can be replaced with heteroatoms resulting in a large variety of bicyclic 
systems where the left-hand ring is a 5 and 6-membered heterocyclic ring; in addition, a 

35 variety of substituents are allowed on the left-hand ring. The j^ipMcation EP-682027- 
Al describes certain pyrrolopyrimidine inhibitors of PTKs. The application WO 
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9519970 describes compounds in which the left-hand aromatic ring of the basic 
quinazoline structure has been leplaced with a wide varieQr of diffeient het^ocyclic 
rings so that the resulting inhibitors are tricyclic. The application WO9430S 194.6 
describes quinazolines where an additional 5 or 6-membered heterocyclic ring with 

S optional substitution is fused at positions 5 and 6. 

In addition to the aforementioned patent applications, a number of publications 
describe 4-anilinoquinazolines: Fry, D.W., et al.. Science, 265, 1093 (1994), 
Rewcasfle G.W., et. al., 7. Med. Chem., 38, 3482 (1995), and Bridges, A.J., et. al., 
/. Med. Chem.y 39 , 267, (1996). There are no publications that describe 3-cyano 

10 quinolines as PTK inhibitors. 

DESCRIPTION OF THE INVENTION 

This invention provides a compound of formula 1: 

15 




wherein: 

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one 
20 or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or 

phenyl ring; wherein the pyridinyl, pyrimidinyl, or phenyl ring may be 
optionally mono- di-, or tri-substituted with a substituent selected ftom the 
group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon 
atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms, 
25 halometfiyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7 

carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 
hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon 
atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 
30 12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon 
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atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon 
atoms, and benzoylamino; 
n is 0-1; 

Yis -NH-, -0-, -S-,or-NR-; 
5 R is alkyl of 1 -6 carbon atoms; 

Rl, R2, R3, and R4 arc each» independently, hydrogen, halogen, alkyl of 1-6 carbon 
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy 
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl, 
halomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon 

10 atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon 

atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9 
carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, 
alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms, 
alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbon atoms, 

IS alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon 

atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 
carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzyl, amino, hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino 
of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, aminoalkyl of 1-4 

20 carbon atoms, N-alkylaminoalkyl of 2-7 carbon atoms, N,N-dialkylaminoalkyl 

of 3-14 carbon atoms, phenylamino, benzylamino. 



R5-CONH{CH2)p- Rs^^^S— (C(R6)2)q— CONH(CH2)p- 
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CONH(CH2)p- 



R^^^^ONH(CH2)p. 

Cc(R8)2)) 



R5Q R5HN (R5)2N. 

}-NH(CH2)p- )-NH(CH2)p- ^NH{CH2)p- 



O ' O 



R5Q R5HN (R5)2Nv 

>-0(CH2)p- >-0(CH2)p- >-0(CH2)p- 

O ' O ' ^ 

5 R5 is alkyl of 1-6 carbon atoms, alkyl optionally substituted with one or more halogen 
atoms, phenyl, or phenyl optionally substituted with one or more halogen, 
alkoxy of 1-6 carbon atoms, trifluoromethyl, amino, nitro, cyano, or alkyl of 
1-6 carbon atoms groups; 
R6 is hydiogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms; 

10 R7 is chloro or bromo 

Rg is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 cabon atoms, 
N-alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-12 carbon 
atoms, N-cycloalkylaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N- 
alkylaminoalkyl of 5-18 caibon atoms, N,N-dicycloalkylaminoalkyl of 7-18 

15 carbon atoms, morpholino-N-alkyl wherein the alkyl group is 1-6 carbon 

atoms, piperidino-N- alkyl wherein the alkyl group is 1-6 carbon atoms, 
N-alkyl-piperidino-N-alkyl wherein eitiier alkyl group is 1-6 carbon atoms, 
azacycloalkyl-N-alkyl of 3-11 carbon atoms, hydroxyalkyl of 1-6 carbon 
atoms, alkoxyalkyl of 2-8 carbon atoms, carboxy, carboalkoxy of 1-6 carbon 

20 atoms, phenyl, carboalkyl of 2-7 carbon atoms, chloro, fluoro, or bromo; 

Z is amino, hydroxy, alkoxy of 1-6 carbon atoms, alkylamino wherein the alkyl moiety 
is of 1-6 carbon atoms, dialkylamino wherein each of the alkyl moieties is of 
1-6 carbon atoms, morpholino, piperazino, N-alkylpiperazino wherein the alkyl 
moiety is of 1-6 carbon atoms, or pyrrolidino; 

25 m = l-4,q= l-3.andp = 0-3; 
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any of the substituents Ri» R2» R3, or R4 that aie located on contiguous caibon atoms 

can together be the divalent radical -0-C(R8)2-O; 
or a phannaceutically acceptable salt thereof with the proviso that when Y is -NH- , Ri, 

R2, R3, and R4 are hydrogen, and n is 0, X is not 2-methylphenyl. 

5 

The phannaceutically acceptable salts are those derived from such organic and 
inorganic acids as: acetic, lactic, citric, tartaric, succinic, maleic, malcmic, gluconic, 
hydrochloric, hydrobromic, phosphoric, nitric, sulfuric, methanesulfonic, and 
similarly known acceptable acids. 

10 

The alkyl portion of the alkyl, alkoxy, alkanoyloxy, alkoxymethyl, 
alkanoyloxymethyl, alkylsulphinyl, alkylsulphonyl, alkylsulfonamido, carboalkoxy, 
carboalkyl, alkanoylamino aminoalkyl, alkylaminoalkyl, N,N-dicycloalkylaniinoalkyl, 
hydroxyalkyi, and alkoxyalkyl substituents include both straight chain as well as 

15 branched carbon chains. The cycloalkyl portions of N-cycloalkyl-N-alkylanunoalkyl 
and N,N-dicycloalkylaniinoalkyl substituents include both simple carbocycles as well 
as carbocycles containing alkyl substituents. The alkenyl portion of die alkenyl, 
alkenoyloxymethyl, alkenyloxy, alkenylsulfonamido, substituents include both 
straight chain as well as branched carbon chains and one or more sites of unsaturation. 

20 The alkynyl portion of the alkynyl, alkynoyloxymethyl, alkynylsulfonamido, 
alkynyloxy, substituents include both straight chain as well as branched carbon chains 
and one or more sites of unsaturation. Carboxy is defined as a -CO2H radical. 
Carboalkoxy of 2-7 carbon atoms is defined as a -CO2R" radical, where R" is an alkyl 
radical of 1-6 carbon atoms. Carboalkyl is defined as a -COR" radical, where R" is an 

25 alkyl radical of 1-6 carbon atoms. Alkanoyloxy is defined as a -OCOR" radical, where 
R" is an alkyl radical of 1-6 carbon atoms. Alkanoyloxymethyl is defined as 
R"C02CH2- radical, where R" is an alkyl radical of 1-6 carbon atoms. Alkoxymethyl 
is defined as R"OCH2- radical, where R" is an alkyl radical of 1-6 carbon atoms. 
Alkylsulphinyl is defined as R"SO- radical, where R" is an alkyl radical of 1-6 carbon 

30 atoms. Alkylsulphonyl is defined as R"S02- radical, where R" is an alkyl radical of 
1-6 carbon atoms. Alkylsulfonamido, alkenylsulfonamido, alkynylsulfonamido are 
defined as R"S02NH- radical, where R" is an alkyl radical of 1-6 carbon atoms, an 
alkenyl radical of 2-6 carbon atoms, or an alkynyl radical of 2-6 carbon atoms, 
respectively. N-alkylcarbamoyl is defined as R"NHCO- radical, where R" is an alkyl 

35 radical of 1-6 carbon atoms. N,N-dialkylcarbamoyl is defined as R" R'NCO- radical, 
where R*' is an alkyl radical of 1-6 carbon atoms, R' is an alkyl radical of 1-6 carbon 
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atoms and R\ and R** may be the same or different . When X is substituted^ it is 
preferred that it is mono- , di- , or tri-substituted, with monosubstituted being most 
preferred. It is preforred that of the substituents Ri, R2, R3, and R4, at least one is 
hydrogen and it is most preferred that two or three be hydrogen. An azacycloallcyl-N- 
5 alkyl substituent refers to a monocyclic heterocycle that contains a nitrogen atom on 
which is substituted a straight or branched chain alkyl radical. A morphoIino-N-alkyl 
substituent is a morpholine ring substituted on the nitrogen atom with a straight or 
branch chain alkyl radical. A piperidino-N-alkyl substituent is a piperidine ring 
substituted on one of the nitrogen atoms with a straight or branch chain alkyl radical. 

10 A N-alkyl-piperidino-N-alkyl substituent is a piperidine ring substituted on one of the 
nitrogen atoms with a straight or branched chain alkyl group and on the other nitrogen 
atom with a strai^t or branch chain alkyl radical. 

When any group contains an alkyl portion, the alkyl portion contains preferably 
1-6 carbon atoms, more preferably 1-4 carbon atoms, particularly methyl, ethyl, 

15 n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl or tert-butyl. When any group 
contains an alkenyl or alkynyl portion, the alkenyl or alkynyl portion contains 
preferably 2-6 carbon atoms, more preferaby 2-4 carbon atomis. 

The compounds of this invention may contain an asymmetric carbon; in such 
cases, the compounds of this invention cover the racemate and the individual R and S 

20 entantiomers, and in the case were more than one asymmetric carbon exists, the 
individual diastcromers, their racemates and individual entantiomers 

Particularly prefmed compounds of this invention are those in which X is 
optionally substituted phenyl or apharmaceutically acceptable salt thereof, in particular 

25 X is a phenyl ring which may be optionally mono- di-, or tri-substituted with a 
substituent selected from die group consisting of halogen, alkyl of 1-6 carbon atoms, 
alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 
carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 
2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 

30 hydroxy, trifluoromelhyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon atoms, 
carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzoyl, benzyl, 
amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, 
phenylamino, benzylamino, alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8 
carbon atoms, alkynoylamino of 3-8 carbon atoms, and benzoylamino. Most 

35 preferably X is phenyl optionally mono-, di, or tri-substituted with halogen. 
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Y is preferably the group -NH-. Group n is preferably 0. Groups and R4 
are preferably hydrogen. The group R2 is preferably 

Rs C0NH(CH2)d- 
Re— S-CONH(CH2)p- , y=( ^ or 2-(C(R6)2)qY- 

Rs Re 

5 

The group R3 is preferably hydrogen, alkoxy of 1-6 carbon atoms, or Z-(C(R^2)qY-- 
The group R6 is preferaby hydrogen or alkyl of 1-6 carbon atoms. The group Rg is 
preferably hydrogen, alkyl of 1-6 carbon atoms, N,N-dialkylaminoalkyl of 3-12 
carbon atoms, or morpholino-N-alkyl wherein the alkyl group is 1-6 carbon atoms. 
10 The group Z is preferably dialkylamino wherein each of the alkyl moieties is of 1-6 
carbon atoms, or morpholino. The group q is preferably 2, 3 or 4. 



All of the preferred groups or moieties may be selected independently of any 
other preferred group. 

15 

A preferred sub-group of the conopounds of this invention are those of Formula 
1 wherein X is phenyl ring which may be optionally mono- di-, or tri-substituted with a 
substituent selected from the group consisting of halogen, alkyl of 1-6 carbon atoms, 
alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 

20 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 
2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 
hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon atoms, 
carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzoyl, benzyl, 
amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, 

25 phenylamino, benzylamino, alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8 
carbon atoms, alkynoylamino of 3-8 carbon atoms, and benzoylamino; n is 0-1; Y is 
-NH- ; Rj and R4 are hydrogen; R2 is 

Re C0NH(CH2)p- w x/ 

Re = C0NH(CH2)p- , \==^ ^ or 2-(C(R6)2)qY" . 

Re Re ' 

30 

R3 is hydrogen, alkoxy of 1-6 carbon atoms, or Z-(C(Rg)2)qY- ; R6 is hydrogen or 
alkyl of 1-6 carbon atoms; Rg is hydrogen, alkyl of 1-6 carbon atoms, 
NJ^-dialkylaminoalkyl of 3-12 carbon atoms, or moipholino-N-alkyl wherein 
the alkyl group is 1-6 carbon atoms; 
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Z is dialkylamino wherein each of the alkyl moieties is of 1-6 carbon atoms, or 
morpholino; 

q = 1-4, and p = 0-3; or a phaimaceutically acceptable salt thereof. 

5 The preparation of the compounds of this invention encompassed by Formula 5 

is described below in Flowsheet A where Y and n are as described above and X* is 
cycloalkyl or phenyl optionally substituted with one or more substituents selected from 
the group consisting of hydrogen, halogeno, alkyl of 1-6 carbon atoms, alkenyl of 2-6 
carbon atoms, alkynyl of 2-6 carbon atoms, halomethyl, alkoxy of 1-6 carbon atoms, 

10 alkylthio of 1-6 carbon atoms, trifluoromethyl, cyano, nitro, carboalkyl of 2-7 carbon 
atoms, phenoxy, phenyl, thiophenoxy, benzyl, dialkylamino of 2 to 12 carbon atoms. 
RT. R2\ R3'» and R'4 are each, independendy, hydrogen, halogeno, alkyl of 1-6 
carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy 
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, halomethyl, alkoxymediyl of 2- 

15 7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 
alkylsulphinyl of 1-6 carbon atoms, alkylsulphonyl of 1-6 carix>n atoms, 
alkylsulfonamido of 1-6 carbon atoms, trifluoromethyl, cyano, nitro, carboxy, 
carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzyl, alkoxyamino 
of 1-4 carbon atoms, dialkylamino of 2 to 12 carbon atom, N,N-dialkylaminoalkyl of 

20 3-14 carbon atoms, phenylamino, benzylamino, N-alkylcarbamoyl of 1-6 carbon 
atoms, N,N-dialkylcarbamoyl of 2- 12 carbon atoms. Any of the substituents Rr, R2', 
R3', or R4< that are located on contiguous carbon atoms can together be the divalent 
radical -0-C(R8)2-0-. According to the sequence of reaction outlined in flowsheet A, a 
quinoline-3-carboxylic acid ester of Fonnula 2 is hydrolyzed with base to furnish a 

25 carboxylic acid of Formula 3. The carboxylic acid group of 3 is converted to an acyl 
imidazole by heating it with carbonyldiimidazole in an inert solvent such as 
dimethylformamide (DMF) followed by the additicm of ammonia to give the amide 4. 
Dehydration of the amide functional group with a dehydrating agent such as 
trifluoroacetic anhydride in pyridine, phosphorous pentoxide in an inert solvent, or the 

30 like gives the 3-cyano quinolines, 5, of this invention. In those cases where any of the 
intermediates have an asymmetric carbon atom, they can be used as the racemate or as 
the individual R or S entantiomers in which case the compounds of this invention will 
be in the racemic or R and S optically active forms, respectively. The quinoline-3- 
carboxylic acid esters of Formula 2, the quinoline-3-carboxylic acids of Formula 3, 

35 and the quinoline-3-carboxylic amides of Formula 4 needed to prepare the compounds 
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of this invention are dther already known to the art or can be prepared by piocedur^ 
known in the ait as detailed in die following references: 

Sarges, Rdnhard; Gallagher, Andrea; Chambers, Timodiy J.; Yeh, Li An, J. Med. 

Chem., 36, 2828 (1993); Savini, Luisa; Massareili, Paola; Pellerano, Cesare; Bruni, 
5 Giancarlo, Farmaco, 48(6), 805 (1993); Ife, Robert J.; Brown, Thomas R; Keeling, 

David J.; Leach, Colin, /. Med. Chem., 35, 3413 (1992); Hanifin, J. William; 

Capuzzi, Rosemary; Cohen, Elliott, J. Med. Chem., 12(5), 1096 (1969); Maiecki, 

Paul E.; Bambury, Ronald E., J. Pharm. ScL, 73(8), 1141 (1984); FeUerano, C; 

Savini, L.; Massareili, P.; Brani, G.; Fiaschi, A. I., Farmaco, 45(3), 269, (1990); 
10 Marecki, Paul E.; Bambury, Ronald E., /. Pharm. Sci., 73(8), 114 (1984); patent 

application WO 8908105; US patent 4343804; US patent 3470186. 

FLOWSHEET A 




R4' 



4 

x(CH2)„-X' 

Pi" \ 
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The prcparadon of the compounds of this invention encompassed by Fomiula 
10 and Formula 11 arc described below in Flowsheet B where Y, p, and n are as 
described above. X" is selected from the group consisting of cycloalkyl or phenyl 
optionally substituted with one or more substituents selected from the group consisting 
5 of hydrogen, halogeno, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, 
alkynyl of 2-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms, 
alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 
carbon atoms, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon 
atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzoyl, 

10 benzyl, dialkylamino of 2 to 12 carbon atoms, phenylamino, benzylandno, 
alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8 carbon atoms, 
alkynoylamino of 3-8 carbon atoms, and benzoylamino. Each R9 is indq)endently 
hydrogen, phenyl, or alkyl of 1-6 carbon atoms . The moieties (Rio)k represent 1 to 3 
substituents on the aromatic ring that can be the same or different and are selected 

IS independendy from the group hydrogen, halogeno, alkyl of 1-6 carbon atoms, alkenyl 
of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy of 2-6 carbon atoms, 
alkynyloxy of 2-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms, 
alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 
carbon atoms, alkylsulphonyl of 1-6 carbon atoms, trifluoromethyl, cyano, nitro, 

20 carboxy, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzyl, 
alkoxyamino of 1-4 carbon atoms, dialkylamino of 2 to 12 carbon atom, 
NJ4-dialkylaminoalkyl of 3-14 carbon atoms, phenylamino, benzylamino, 
N-alkylcarbamoyl of 1-6 carbon atoms, N,N-dialkylcarbamoyl of 2-12 carbon atoms. 
Rn is a radical and is selected from the group: 
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Rg— RSN-^- (C(R6)2)q 




Re 

wherein q, R5 , R^, R7 , and Rg are as defined above. R*" is alkyl from 1 to 6 carbon 
atoms preferably isobutyl. According to the sequence of reactions outlined in 
5 Flowsheet B, acylation of 6 with either an acid chloride of Formula 8 or a mixed 
anhydride of Formula 9 (which is prepared from the corresponding carboxylic acid) in 
an inert solvent such as tetrahydrofuran (THF) in the presence of an organic base such 
as pyridine, triethylamine, or N-methyl morpholine gives the compounds of this 
invention represented by Formula 11. In those cases where 8 or 9 have an asymmetric 

10 carbon atom, they can be used as the racemate or as the individual R or S entantiomers 
in which case the compounds of this invention will be in the racemic or R and S 
optically active forms, respectively. Acylation of 6 with a cyclic anhydride of Formula 
.7 in an inert solvent such as tetrahydrofuran in the presence of a basic catalyst such as 
pyridine or triethylamine gives the compounds of the invention of Formula 10. The 

15 compounds of Formula 6 with p = 0 can be prepared from the aromatic nitro 
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substituted compounds by reducing the nitio group with a reducing agent such as iron 
and ammonium chloride in alcohol, sodium hydrosulfite in an aqueous mixture, or the 
like. 

FLOWSHEET B 



THF. pyridine, or (CaHjliN ^ 



11 



THF, pyridine, or (C2Hg)3N 



The preparation of the compounds of this invention encompassed by Formula 
18 is described below in Flowsheet C where X, Y, n, Ri\ R2*, R3', and R4* are as 
described above. The substituted aniline of Formula 12 is heated with or without a 
solvent with the reagent 13 to give intOTnediate 14 as a mixture of isomers. 

10 Thermolysis of 14 in a high boiling solvent such as diphenyl ether at 200-350X gives 
the 3-cyano quinolones of Formula 15; these intermediates may also exist in the 4- 
hydroxy quinoline tautomeric form. In those cases where R4' is a hydrogen atom, the 
intermediates 15 may be formed as a mixture of two regioisomers. These isomers can 
be separated by methods well known in the art including, but not limited to, fractional 

15 crystallization and chromatographic methods. The separated isomers can then be 
conv^ed separately to the compounds of the invention. Alternatively, the isomers can 
be separated at a later stage of the synthesis. Heating compounds 15 with or without 
solvent with a chlorinating agent such as phosphorous oxychloride or phosphorous 
pentachloride gives the 4-chloro-3-cyano quinolines of Formula 16. Condensation of 

20 16 with a nucleophilic amine, aniline, mercaptan, thiophenol, phenol, or alcohol 
reagent of Formula 17 gives the 3-cyano quinolines of this invention of Fomaula 18; 
tills condensation can be accelerated by heating the reaction mixture or by using basic 
catalysts such as trialkylamines, sodium hydride in an inert solvent, sodium or 
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potassium alkoxides in an alcohol solvents, and the like. In those cases where the 
substituents X» Ri*, Ra, Rs*, and R4* may contribute an asymmetric carbon atom, the 
intermediates can be used as the racemate or as the individual R or S entandomers in 
which case the compounds of this invention will be in the laoemic or R and S optically 
S active forms, respectively. In cases where the substituents X, Ri*, R2', R3*, and R4' 
may contribute more than one asymmetric carbon atoms, diasteriomers may be present; 
these can be separated by methods well known in the art including, but not limited to, 
fractional crystallization and chromatographic methods. 

FLOWSHEET C 




The preparation of intermediate 21 (identical to intemiediate 15 of Flowsheet 
C) can also be prepared as describe below in Rowsheet D. Heating the substituted 
aniline of Formula 19 with dimethylformamide dimethyl acetal with or without a 
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solvent gives intennediates for Formula 20. The reaction of 20 with one to ten 
equivalents of acetonitrile using a base such as sodium methoxide or the like in an inert 
solvent gives the 3-cyano quinolones, 21, or the 3^yano-4-hydroxy quinoline 
tautomers thereof which can be converted to the compounds of this invention using the 
5 procedures outlined above in Flowsheet C. 

FLOWSHEET D 




20 

19 




21 



Formula 22 is given below wherein Ri, R2, R3, R4, n, and X' are as defined 

10 above. 




Where one or more of Ri, R2, R3, or R4 of Formula 22 is a nitro group, it can 
be converted to the corresponding amino group by reduction using a reducing agent 
IS such as iron in acetic acid. 
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Where one or more of R|, R2, Rs* or R4 of Formula 22 is an amino group, it 
can be converted to the corresponding dialkyamino group of 2 to 12 carbon atoms by 
alkylation with at least two equivalents of an alkyl halide of 1 to 6 carbon atoms by 
heating in an inert solvent 
5 Where one or more of Ri, R2, R3, or R4 of Formula 22 is a methoxy group, it 

can be converted to the corresponding hydroxy group by reaction with a demethylating 
agent such as boron tribromide in an inert solvent or by heating with pyridinium 
chloride with or without solvent 

Where one or more of Ri, R2, R3, or R4 of Formula 22 is an amino group, it 

10 can be converted to the corresponding alkyl sulfonamido, alkenylsulfonamido, or 
alkynylsulfonamido group of 2 to 6 carbon atoms by the reaction with an alkylsulfonyl 
chloride, alkenylsulfonyl chloride, or alkynylsulfonyl chloride, respectively, in an inert 
solvent using a basic catalyst such as triethylamine or pyridine. Alternatively, when one 
or more of Ri, R2, R3, or R4 of Formula 22 is an amino group, it can be converted to 

15 the corresponding alkenylsulfonamido group by the reaction with a reagent C1-C(R 6)2- 
CHR6S02C1, wherein Re is hydrogen or alkyl of 1-4 carbon atoms, in an inert 
solvent using an excess of an organic base such as triethylamine. 

Where two of Ri, R2, Rs, or R4 of Formula 22 is are contiguous methoxy 
groups, the corresponding compound with contiguous hydroxy groups can be prepared 

20 by using a demethylating agent such as boron tribromide in an inert solvent or by 
heating with pyridinium chloride with or without solvent. 

Where two of Ri, R2, R3, or R4 of Formula 22 is are contiguous hydroxy 
groups, they can be converted to the compound where togetiier the two contiguous Ri, 
R2, Rs, or R4 groups arc tiie divalent radical -OC(R8)2-0- wherein Rg is defined above 

25 by the reaction with a reagent, J-C(R8)2-J, wherein J is chloro, bromo, or iodo, and 
each J can be the same or different, using a base such as cesium carbonate or potassium 
carbonate in an inert solvent and heating as required. 

Where one or more of Ri, R2, R3, or R4 of Formula 22 is an amino group, it 
can be converted to the corresponding alkyamino group of 1 to 6 carbon atoms by 

30 alkylation with one equivalent of an alkyl halide of 1 to 6 carbon atoms by heating in an 
inert solvent or by reductive alkylation using an aldehyde of 1 to 6 carbon atoms and a 
reducing agent such as sodium cyanoborohydride in a protic solvent such as watCT or 
alcohol, or mixtures thereof. 

Where one or more of Ri, R2» R3, or R4 of Formula 22 is hydroxy, it can be 

35 converted to the corresponding alkanoyloxy, group of 1-6 carbon atoms by reaction 
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with an appropriate carboxylic acid chloride, anhydride, or mixed anhydride in a inert 
solvent using pyridine or a trialkylamine as a catalyst. 

Where one or more of Ri, R2, R3, or R4 of Formula 22 is hydroxy, it can be 
converted to the corresponding alkenoyloxy group of 1-6 carbon atoms by reaction 

5 with an appropriate carboxylic acid chloride, anhydride, or mixed anhydride in an inert 
solvent using pyridine or a trialkylamine as a catalyst 

Where one or more of Ri, R2, R3, or R4 of Formula 22 is hydroxy, it can be 
converted to the corresponding alkynoyloxy group of 1-6 carbon atoms by reaction 
with an appropriate carboxylic add chloride, anhydride, or mixed anhydride in a inert 

10 solvent using pyridine or a trialkylamine as a catalyst. 

Where one or more of Ri, R2, R3. or R4 of Formula 22 is caiboxy or a 
carboalkoxy group of 2-7 carbon atoms, it can be converted to the corresponding 
hydroxymethyl group by reduction with an appropriate reducing agent such as borane, 
lithium borohydride, or litiiium aluminum hydride in a inert solvent; die hydroxymethyl 

IS group, in turn, can be converted to die conesponding halomethyl group by reaction in 
an inert solvent with a halogenating reagent such as phosphorous tribromide to give a 
bromomethyl group, or phosphorous pentachloride to give a chloromethyl group. The 
hydroxymethyl group can be acylated with an appropriate acid chloride, anhydride, or 
mixed anhydride in an inert solvent using pyridine or a trialkylamine as a catalyst to 

20 give the compounds of this invention with the corresponding alkanoyloxymethyl group 
of 2-7 carbon atoms, alkenoyloxymethyl group of 2-7 carbon atoms, or 
alkynoyloxymethyl group of 2-7 carbon atoms. 

Where one or more of R|, R2, R3, or R4 of Formula 22 is a halometiiyl group, 
it can be converted to an alkoxymethyl group of 2-7 carbon atoms by displacing the 

25 halogen atom with a sodium alkoxide in an inert solvent 

Where one or more of Ri, R2, R3, or R4 of Formula 22 is a halomethyl group, 
it can be convmed to an aminomethyl group, N-alkylaminomethyl group of 2-7 carbon 
atoms or NJ^-dialkylaminomethyl group of 3-14 carbon atoms by displacing the 
halogen atom with ammonia, a primary, or secondary amine, respectively, in an inert 

30 solvent 

Where one or more of Ri, R2, R3, or R4 of Formula 22 is a H2N(CH2)p- 
group, it can be converted to the corresponding groups: 




O 



O 



O 
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wherein R5 and p are as defined above by xeacting with phosgene in an inert solvent 
such as toluene in the presence of a base such as pyridine to give an isocyanate which, 
in turn, is treated with an excess of the alcohol Rs-OH or amines Rs-NHi or (R5)2NH , 
respectively. 

5 

Where one or more of Ri, R2, R3, or R4 of Formula 22 is a H0-(CH2)p- 
group, it can be converted to the corresponding groups: 

R5O. R5HN R5 

>-0(CH2)p- >-0(CH2)p- ^0(CH2)p- 

O O o 

10 wherein R5 and p are as defined above by the reaction, in an inert solvent using a basic 
catalyst such a pyridine, with an appropriate alkyl or phenyl chloroformate, R5-OCOCI, 
alkyl or phenyl substituted isocyanate, R5-N=C=0, or alkyl or phenyl substituted 
carboxylic acid chloride, Rs-COQ, respectively. 

Where one or more of Ri, R2, R3, or R4 of Formula 22 is a H0-(CH2)p- 

15 group, it can be converted to the corresponding group: 

(R5)2N. 

>rO(CH2)p- 

o 

wherein R5 and p are as defined above by the reaction, in an inert solvent using a basic 
catalyst such a pyridine, witii a reagent (R5)2NCXX3. 

20 Processes for die preparation of compounds of Fonnula 1 form funher aspects 

of the present invention. 

Representative compounds of this invention were evaluated in several standard 
pharmacological test procedures that showed that the compounds of this invention 
25 possess significant activity as inhibitors of protein tyrosine kinase and are 
antiproliferative agents. Based on the activity shown in the standard phamaacological 
test procedures, the compounds of this invention are therefore useful as antineoplastic 
agents. The test procedures used and results obtained are shown below. 

30 Inhibition of Epidermal Growth Factor Receptor Kinase fEGF-R. membrane extract ^ 
Representative compounds of die invention were evaluated for their ability to 
inhibit the phosphorylation of the tyrosine residue of a pq>tide substrate catalyzed by 
the aizyme epidmnal growth factor receptor kinase in the standard phaimacological 
test procedure described below. The peptide substrate (RR-SRQ has the sequence 
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arg-arg-leu-ile-glu-asp-ala-glu-tyr-ala-ala-arg-gly. The enzyme was obtained as a 
membrane extract of A431 ceUs (American Type Culture Collection, Rockville, MD). 
A431 cells were grown in T175 flasks to 80% conflucncy. The cells were washed 
twice with phosphate bufFaed saline (PBS) without Ca^+ Hasks were rotated for 1 .5 
5 hours in 20 ml PBS with 1.0 mM ethylenediaminetetraacetic acid (EDTA) at room 
femperature and centrifuged at 6(X)g for 10 minutes. The cells were solubilized in 1 ml 
per 5 X 10^ cells of cold lysis buffer {lOmM 4-(2-hydroxyethyl>l-piperazineethane- 
sulfonic acid (HEPES), pH 7.6, 10 mM NaCl, 2mM EDTA, ImM phenyhnethyl- 
sulfonyl-fluoride (PMSF), 10 mg/ml aprotinin, 10 mg/ml leupepttn, 0.1 mM sodium 

10 orthovanadate) in a Dounce homogenizer with 10 strokes on ice. The lysate was 
centrifuged at 600g for 10 minutes first to clear cell debris and the supernatant further 
centrifuged at 100,(XX) g for 30 min at 4^C. The membrane pellet was suspended in 1 .5 
ml HNG buffer (50 mM HEPES, pH 7,6. 125 mM NaCl, 10% glycerol). The 
membrane extract was divided into aliquots, immediately frozen in liquid nitrogen and 

15 stored at -70^C. 

Compounds to be evaluated were made into 10 mg/ml stock solutions in 100% 
dimethylsulfoxide (DMSO). Prior to experiment, stock solutions were diluted to 500 
mM with buffer (30 mM Hepes pH 7.4) and then serially diluted to the desired 
concentration. 

20 An aliquot of the A431 membrane extract (10 mg/ml) was diluted in 30 mM 

HEPES (pH 7.4) to give a protein concentration of 50 ug/ml. To 4 |il of enzyme 
preparation, EOF (1^1 at 12 ^ig/ml ) was added and incubated for 10 min on ice 
followed by 4 ^1 of the test compound or buffen this mix was incubated on ice for 30 
min. To this was added die 33p-ATP (10 mCiAnl) diluted 1:10 in assay buffer along 

25 with the substrate peptide at a concentration of 0.5 mM (control reactions get no test 
compound) and the reaction was allowed to proceed for 30 min at 30°C. The reaction 
was stopped with 10% TCA and left on ice for at least 10 min after which tubes were 
microcentrifuged at full speed for 15 min. The a portion of the supematants were 
spotted on P81 phosphocellulose discs and washed twice in 1% acetic acid then water 

30 for 5 min each followed by scintillation counting. The inhibition data for representative 
compounds of the invention are shown below in TABLE 1. The IC50 is the 

concentration of test compound needed to reduce the total amount of phosphorylated 
substrate by 50%. The % inhibition of the test compound was detennined for at least 
three different concentrations and the ICso value was evaluated from the dose response 

35 curve. The % inhibition was evaluated with the following formula: 

% inhibition = 100 - [CPM(drug)/CPM(control)] x 100 
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wherc CPM(drug) is in units of counts per minute and is a number expressing the 
amount of radiolabeled ATP (g-^^P) incorporated onto tlie RR-SRC peptide substrate 
by the en^me after 30 minutes at 30°C in the presence of test conq)ound as measured 
by liquid scintillation counting. CPM(contn>I) is in units of counts per minute and was 

5 a number expressing the amount of radiolabeled ATP (g-^^p) incorporated into the 
RR-SRC peptide substrate by the enzyme after 30 minutes at 30°C in the absence (tf test 
conq)ound as measured by liquid scintillation counting. The CPM values w«-e 
corrected for the background counts produced by ATP in the absence of the enzymatic 
reaction. The IC50 values reported in TABLE 1 are averages of the number of tests 

10 conducted. 



TABLE 1 



15 



Inhibition of Epidemial Growth Facb>r Receptor Kinase (ntembrane extract) 



Cgmpound 

Example 31 

Example 35 
Example 8 
Example 15 

Example 16 
Example 17 
Example 19 

Example 18 
Example 41 
Example 42 
Example 43 
Example 45 
Example 46 
Example 47 
Example 22 
Example 50 
Example 51 

Example 52 
Example 53 
Example 54 
Example 57 
Example 58 
Example 59 



IC50 



Number of 
Tests 




6 
4 
3 
1 

2 
2 
3 

3 
1 
3 
1 
3 
3 
5 
1 
1 
1 



9.2 X 10"^ 



2.1 X 10' 
0.20 
1.5 
8.0 
1.67 
8.83 
0.13 
3.0 
5.0 



5x 10 



1 X 10"^ 



1 
1 



7 X 10' 

7 X 10 '' 



1 
1 



8x10 



2 X 10'^ 
1x10-^ 



1 
1 
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As shown by the data presented in TABLE 1, the compounds of this invention 
are effective inhibitors of the epidermal growth factor receptor kinase and are, as such» 
useful for the treatment of diseases such as canco* and polycystic kidney disease where 
^ deregulation of the kinase is a component of the disease. 

Inhibition of Epidermal Growth Factor Receptor Kinase fEGF-R 
using recombinant enzvme 

Representative compounds of the invention were evaluated for their ability to 

10 inhibit the phosphorylation of the tyrosine residue of a peptide substrate catalyzed by 
the enzyme epidermal growth factor receptor kinase. The peptide substrate (RR-SRC) 
has die sequence arg-arg-leu-ile-glu-asp-ala-glu-tyr-ala-ala-arg-gly. The enzyme used 
in this assay is the His-tagged cytoplasmic domain of EGFR. A recombinant 
baculovirus (vHcEGFR52) was constructed containing die EGFR cDNA encoding 

IS amino acids 645 - 1 1 86 preceded by Met-Ala-(His)6 * Sf9 cells in 100 mm pla^ were 
infected at an moi of 10 pfu/cell and cells were harvested 48 h post infection. A 
cytcq)lasmic extract was prepared using 1% Triton X-100 and applied to Ni-NTA 
colunm. After washing the column with 20 mM imidazole, HcEGFR was eluted with 
250 mM imidazole (in 50 mM Na2HP04, pH 8.0, 300 mM NaCl). Fractions coUected 

20 were dialyzed against 10 mM HEPES, pH 7.0, 50 mM NaCl, 10% glycerol, l^ig/mL 
antipain and leupeptin and 0.1 mM Pefabloc SC. The protein was frozen in dry 
ice/methanol and stored -70'C. 

Compounds to be evaluated were made into 10 mg/mL stock solutions in 100% 
dimetiiylsulfoxide (DMSO). Prior to experiment, stock solutions were diluted to 500 

25 nM with 100% DMSO and then serially diluted to the desired concentration with 
HEPES buffer (30 mM HEPES pH 7.4). 

For die enzyme reaction, 10 jiL of each inhibitor (at various concentrations) 
vierc added to each well of a 96-well plate. To this was added 3 of enzyme (1:10 
dilution in lOmM HEPES, pH 7.4 for final cone, of 1:120). This was allowed to sit for 

30 10 min on ice and was followed by die addition of 5 ^1 peptide (80 final cone), 
10|ll of 4X Buffer (Table A), 0.25 ^¥-ATP and 12 nL H2O. The reaction was 
allowed to run for 90 min at room temperature and was followed by spotting the entire 
volume on to precut P81 filter papers. The filter discs were washed 2X with 0.5% 
phosphoric acid and radioactivity was measured using a liquid scintillation counter. 
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TableA 



10 



Reagent 


Knal 


100 Rxns 


1 MHEPES(pH7.4) 


12.5 mM 


50 ML 


10mMNa3VO4 


50 uM 


20 ML 


IMMnCU 


10 mM 


40 ML 


ImMATP 


20 uM 


80 ML 


^¥-ATP 


2.5uCi 


25 ML 



15 

The inhibition data for representative compounds of the invention are shown 
below in TABLE 2. The IC50 is the concmtration of test compound needed to reduce 
the total amount of phosphorylated substrate by 50%. The % inhibition of the test 
compound was determined for at least three different concentrations and the IC50 value 
20 was evaluated from the dose response curve. The % inhibition was evaluated with the 
following formula: 

% inhibition = 100 - [CPM(drug)/CPM(control)] x 100 

25 where CPM(drug) is in units of counts per minute and is a number expressing the 
amount of radiolabeled ATP (g-33p) incorporated onto the RR-SRC peptide substrate 
by the enzyme after 90 minutes at room temperature in the presence of test conqK)und 
as measured by liquid scintillation counting. CPM(control) is in units of counts per 
minute and was a number expressing the amount of radiolabeled ATP (g-^^p) 

30 incorporated into the RR-SRC peptide substrate by the enzyme after 90 minutes at 
room temperature in the absence of test compound as measured by liquid scintillation 
counting. The CPM values were corrected for the background counts produced by ATP 
in the absence of the enzymatic reaction. The IC50 values reported in TABLE 2 are 

averages of the number of tests conducted. 

35 
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TABLE 2 (recombinant enzyme) 
Inhibition of Epidermal Growth Factor Receptor Kinase 







Number of 


Compound 


^^Ml 


Tests 


Example 88 


0.08 


1 


Example 89 


0.1 


1 


Example 99 


0.03 


1 


Example 100 


0.1 


1 


Example 101 


0.1 


1 


Example 105 


0.001 


1 


Example 126 


0.4 


1 


Example 129 


0.04 


1 


Example 130 


0.1 


1 


Example 132 


0.6 


1 


Example 133 
* 


0.006 


1 


Example 135 


0.01 


1 


Example 138 


0.0035 


2 


Example 139 


0.5 


1 


Example 140 


0.0006 


2 


Example 143 


0.03 


1 


Example 144 


0.065 


2 


Example 145 


0.06 


1 


Example 146 


0.03 


1 


Example 147 
* 


0.1 


1 


Example 148 


0.001 


2 


Example 151 


0.5 


1 


Example 152 


0.1 


1 


Example 154 


0.15 


2 


Example 156 


0.5 


1 


Example 157 


0.045 


2 


Example 160 


0.002 


1 


Example 161 


0.00035 


2 


Example 164 


0.09 


1 


Example 165 


0.0005 


2 


Example 166 


0.02 


1 


Example 169 


0.005 


1 


Example 170 


0.06 


1 


Example 171 


0.0065 


2 


Example 172 


0.005 


2 


Example 173 


0.03 


1 


Example 174 


0.2 


1 


Example 175 


0.3 


1 


Example 184 


1.7 


1 


Example 185 


10 


1 


Example 186 


0.1 


1 


Example 187 


0.0007 


2 


Example 188 


0.001 


4 


Example 189 


0.002 


2 


Example 190 


0.04 


1 


Example 191 


0.006 


1 


Example 192 


0.0006 


1 
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TABLE 2 (cont'd.) 
Inhibition of Epidermal Growth Factor Recepttn* Kinase 

5 





ICso 


Number 




(uM) 


Tests 


Example 193 


0.0019 


2 


Example 194 


0.0017 


3 


Example 197 


0.002 


1 


Example 198 


0.000008 


2 


Example 199 


0.0005 


2 


Example 200 


0.02 


1 


Example 203 


0.0007 


2 


Example 204 


0.01 


1 


Example 205 


0.1 


1 


Example 208 


0.0015 


2 


Example 209 


0.005 


3 


Example 216 


0.0006 


2 


Example 217 


0.002 


2 


Example 218 


0.017 


2 


Example 224 


1. 


1 


Example 227 


0.01 


1 


Example 255 


0.1 


1 


Example 256 


0.1 


1 


Example 262 


0.05 


1 


Example 264 


0.5 


1 


Example 270 


0.01 


1 


Example 311 


0.5 


2 


Example 62 


0.4 


1 


Example 63 


10 


1 


Example 64 


10 


1 


Example 312 


0.05 


1 


Example 318 


0.08 


1 


Example 313 


0.4 


1 


Example 326 


0.00005 


1 


Example 327 


0.01 


1 


Example 328 


0.0045 


2 


Example 329 


0.00045 


2 


Example 330 


0.00028 


3 


Example 331 


0.1 


1 


Example 332 


0.0009 


1 


Example 347 


0.04 


2 


Example 358 


0.1 


1 


Example 363 


0.1 


1 


Example 360 


0.5 


1 


Example 347 


0.04 


2 


Example 383 


0.007 


1 


Example 380 


0.007 


1 


Example 395 


0.5 


1 
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Inhibition of Cancer CfeU Growth as Measured bv the Incorp oration of r3H1-TTivmidine 

Rqniesentative compounds of this invention were evaluated for their ability to 
5 inhibit the growth of the cell lines described below in vitro. The inhibition is 
quantitated by measuring the decrease in the incoxporation of radio-labeled thymidine 
when the cells are grown in the presence of the inhibitor. A431 and SKBR3 cdl lines 
are obtained from Arasdcm Type Culture Collection, Rockville, MD. Neu-3T3 cells 
are obtained by transfecting NIH 3T3 mouse fibroblasts with an activated rat Neu 
10 oncogene. NHEK cells are obtained from Qonetics (San Diego, CA). Cdls were 
routinely grown in a humidified incubator in 5% CO2 in air. These cell lines are 

dependent on growth factors which are ligands to the receptor tyrosine kinases that are 
tiie targets of the compounds of this invention, and have the following characteristics: 



15 A43 1 : human epidermoid carcinoma cells overexpressing EGFR 

Neu-3T3: NIH 3T3 cells transfected with activated Neu oncogene 

NHEK: EOF dependent normal human epidermal keratinocy tes 

SKBR3: Human breast cancer cells overexpressing ErbB2 gene 



20 The cell lines were grown in appropriate media as described below: 

A43 1 : Dulbecco's Modified Eagles Media, high glucose, BRL/Gibco 

(10% Fetal Bovine Serum (FBS), Glutamine, Penicillin-Streptomycin) 
Dulbecco, R., Freeman, G. Virology 8, 396 (1959). 
Neu-3T3: Dulbeccos Modified Eagles Media, high glucose 
25 (10% Fetal Bovine Semm, Glutamine, Penicillin-Streptomycin) 

SKBR3: Roswell Park Memorial Institute 1640 W/GLU (10% FBS, GLU, PS) 
Moore, G. E., Gemer, R. E. and Franklin, H. A. A.M.A., 
199, 516 (1967). 
NHEK: Keratinocyte Growth Media, Clonetics 
30 Boyce, S.T. and Ham, R. G. In Vitro 17, 239 (Abstract No. 

159) (1981) 

Cells were seeded at 10,000 cellsAvell in 96 well plates in complete media and 
allowed to grow to log phase. At this stage the complete media was r^laced with 
35 media containing 0.5% FBS (for cells growing in 10% FBS) or media lacking 
q)idermal growth factor (EGF) (for cells growing in serum free media). After 
overnight incubation in low serum (or EGF lacking) media, the compounds to be 
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evaluated were added and cells remained in the presence of compounds for 48 to 72 
hours. Media with test compound was then removed and complete media was added 
back. The cells were allowed to grow for 18 hours. This is followed by incubation in 
[^HJthymidine (ImO/ml in semm/EGF media) for 4 hours. Cells were lysed in 0.5 M 
5 NaOH for at least 30 min at 3VC and radioactivity analyzed 

The cell growth inhibition data is provided below in TABLE 3. The IC50 is the 
concentration of test compound needed to reduce the amount of [^HJthymidine 
incorporation by 50%. The % inhibition of the compound evaluated was determined 
10 for at least three different concentrations and the IC50 value evaluated from the dose 

response curve. The % inhibition is evaluated with the following formula: 
% inhibition = 100 • [CPM(dnig)/CPM(conttX)l)l x 100 

15 where CPM(drug) is in units of counts per minute and is a number expressing the 
amount of [^Hjthymidine incorporated into the DNA when cells are grown in the 
presence of test compound as measured by liquid scintillation counting. CPM(contn>l) 
is in units of counts per minute and is a number expressing the amount of 
[^Hjihymidine incorporated onto the DNA when cells are grown in the absence of test 

20 compound as measured by liquid scintillation counting. 
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TABLE3 

Inhibition of Cell Growth as Measured by the Incorporation of [3H]-Thymidine (IC50) 



Compound 


A431 
(UM) 


NEU-3T3 NHEK 
fuM) (uM) 


SKBR3 


Example 31 


0.2 


0.003 


25 


Exanqple IS 


35 


4.0 




Exanq)le41 


1.5 






Example 42 


7 


0.01 




Example 43 


10 


4.0 




Example 44 


15 


1.5 




Exanq>le33 


18 






Exanq)le 45 


0.15 






Example 46 


1.0 






Example 47 


1.5 


0.03 




Example 20 


35 


0.65 




Exaiiq>le3 


>50 


0.35 




Exanq)le7 


>50 


4.5 




Example 8 


40 


0.2 




Example 13 


50 






Example 14 


0.1 






Example 23 


0.1 






Example 16 


1.8 


0.06 




Example 17 


25 


9.0 




Example 19 


15 


2.0 




Example 18 


0.00001 


0.007 




Example 26 


0.1 


>50 0.4 


>50 


Example 22 


0.15 


>50 0.035 


>50 


Example 38 


35 






Example 48 


10 







S As illustrated by the data presented in TABLE 3, the compounds of this 

invention are effective inhibitors of canc^ cell growth and are therefore useful as 
antineoplastic agents. 

Inhibition of Cancer Cell Growth as Measured bv Cell Number 

10 Human tumor cell lines were plated in 96-well plates (250 ml/well, 1-6 x 10^ 

cellsAid) in RPMI 1640 medium, containing 5% FBS (Fetal Bovine Serum). Twenty 
four hours after plating, test compounds were added at five log concentrations (0.01- 
100 mg/ml) or at lower concentrations for the more potent compounds. After 48 hours 
exposure to test compounds, cells were fixed with trichloroacetic acid, and stained with 

15 Sulfoihodamine B according to the methods of Skehan et al (JJNatL Cane. lnstJ990, , 
8Z> 1107-1112. After washing with trichloroacetic acid, bound dye was solutnlized in 
10 mM Tris base and optical density was determined using plate reader. Under 
conditions of the assay the optical density is proportional to the number of cells in the 
well. ICsoS (concentrations causing 50% inhibition of cell growth) were determined 
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31 



10 



from the growth inhibition plots. These data aie shown below in Tables 4-8 . The ceU 
lines were chosen since they overexpressed epidermal growth factor receptor (EGFR) 
(i.e. A431) or HER2/neu (SKBR3), or had litde to no expression of the these receptors 
(SW620, LOX, MCF7). Expression levels of these receptors were determined by 
antibody staining methods using EGFR or HER/neu directed antibodies and was 
similar to previously pubUshed data (Lewis et al., Canc^ Immunol. Inununother., 
1993» 32^ 255-262). Other information about some of the cell lines used in these test 
procedures is available from the American Type Tissue Collection: Cell Lines and 
Hybridomas, 1994 RefCTence Guide, 8th Edition. In the Tables below, there may be 
separate entries for the same compound; this is an indication that the compound was 
tested more than one time. In the tables below, if a compound is missing a data value 
for a particular cell Une, this is an indication that diat compound was not tested against 
that cell line. 



15 TABLE 4 

Inhibition of Cancer Cell Growth as Measured by Cell Number (IC50 |igAnl) 



Example 

No. 


HTB161 


A27805 


A2780DDP 


MIP 


SW620 


COLO205 


CXI 


31 


0.7933 


2.03 


1.165 


0.7475 


4.54 


3.095 


0.9695 


15 


33 


33 


33 


33 


33 


33 


33 


41 


7.87 


7.726 


6.255 


4.089 


14.65 


6.133 


7.252 


42 


5.18 


6.434 


8.223 


1 1 


31.18 


5.966 


9.131 


43 


0.5337 


3.424 


4.445 


3.296 


4.325 


4.179 


3.427 


44 


5.2 


5.888 


9.276 


11.13 


7.462 


7.792 


6.336 


35 


2.976 


2.953 


0.8381 


0.6496 


9.572 




3.128 


45 


4.212 


8.664 


39.26 


>100 


>100 


>100 


89.66 


46 


9.586 


7.406 


5.856 


5.597 


>100 




9.7 


47 


0.003947 


0.05304 


0.06454 


0.06935 


0.06723 


0.07567 


0.06179 


3 


3.645 


4.065 


5.1 


1.214 


9.554 


8,934 


4.342 


7 


2.123 


4.656 


4.905 


2.392 


5.837 


4.83 


4.878 


8 


98.81 


0.9119 


6.79 


0.3541 


2.503 


2.489 


7.549 


13 


97.14 


9.937 


56.95 


7.803 


100 


45.84 


>100 


14 


1.793 


3.594 


5.924 


6.19 


88.77 


>100 


8.899 


23 


5.039 


1.548 


7.544 


33.89 


>100 


>100 


4.859 


16 


0.6672 


0.6018 


0.5958 


0.5336 


>100 




0.9775 


17 


7.887 


9.799 


60.35 


100 


>100 


>100 


81.9 


38 


3.195 


4.578 


6.56 


7.754 


31.72 


6.429 


5.622 


39 


0.5963 


1.574 


0.4968 


6.104 


4.429 


1.996 


5.407 


40 


0.6626 


0.8827 


2.497 


0.7401 


2.263 


1.483 


2.568 


19 


0.08544 


0.001 


0.001 


0.001 


0.006484 


0.001 


0.02891 


18 


0.4146 


0.6284 


0.8843 


1.472 


1.395 


1.902 


1.56 


22 


0.2478 


0.0567 


0.2112 


0.3784 


0.5262 


4.302 


0.775 


48 


70.9 


40,18 


58.88 


63.34 


>100 


50.4 


59.24 


49 


70.63 


34.76 


51.84 


>100 


>100 


88.01 


98.43 


50 


4.46 


4.677 


6.424 


7.349 


32.85 


28.46 


8.724 


6 


1.657 


2.487 


3.217 


0.9502 


4.713 


5.513 


3.024 


9 


0.3412 


0.5424 


0.5134 


0.7313 


1.937 


2.565 


0.9102 



20 



25 



30 



35 



40 



45 
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TABLE5 

Inhibition of Cancer Cell Growth as Measured by Cdl Number (IC50 ^g^) 

s £2ui]iml£ CAC02 HCTlg lsi74t sw948 rri.22x mcvi 







0 79A0 




^ 477 


A ono 




1 C 

ID 


9 400 








>DD 


>DD 




9 111 


4 91^^ 


9 094 


14 19 


1 fi 4fi 


9i4 fiyl 




% R4 


714 


S 071 


17 17 


ft 0'^4 


< 149 






n R990 


4 99^ 


4 7^A 


9 ^^7 






J.OO 1 




A 70 
0. /y 


A 7^#; 


7 44A 


0 4 1 1 








n R1RS 


7 R97 


19 no 






0 01 no 


70 71 


R7 1 






^7 94 


4K 




S S07 
J. jy / 


7 190 




ni 




47 


0.07006 


0.03952 


0.04683 


0.06835 


0.07154 


0.07198 


3 


2.739 


5.885 


0.9281 


0.8765 


7.033 


6.174 


7 

# 


9 907 


07S 


9'^9 


S SS4 


0.Z4-0 




g 




10 92 


2 027 


R6 R6 




S'^ 17 




'^1 SI 


100 


Q4 0"^ 








14 


0 Q8RS 


6 69R 


'^0 90 


^ IXAJ 


'^0 A 


RO 7 




fs IQ 


0 '^91 


OR lA 




OS '^'^ 


47 01 


16 


0.7099 


0.6409 


0.4344 


0.9284 


4.383 




17 


5.631 


98.9 


87.03 


>100 


>100 


68.19 


38 


5.615 


5.161 


5.367 


10.42 


8.49 


6 


39 


4.331 


3.344 


4.297 


5.935 


0.7774 


6.642 


40 


0.7859 


0.7268 


1.346 


4.467 


0.9178 


3.766 


19 


0.3773 


0.002159 


0.03099 


0.09688 


0.05037 


0.05528 


18 


0.5761 


1.672 


1.593 


1.937 


1.171 


2.169 


22 


0.4755 


0.3723 


0.8466 


0.5934 


0.2552 




48 


30.1 


83.6 


48.48 


>100 


>100 


79.3 


49 


42.15 


97.36 


>100 


>100 


99.04 


57.45 


50 


4.886 


8.535 


7.684 


17.9 


6.787 


7.138 


6 


0.8083 


1.747 


2.675 


5.199 


2.347 


4.267 


9 


0.3407 


0.9843 


0.7118 


3.3 


0.7065 


3.255 
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TABIJE6 

Inhibition of Cancer Cell Growth as Measured by Cell Number (IC50 ^g/nd) 



S Example 





No. 


B7474 


T47D 


LX1 


A549 


LOX 


A431 


NEC 




31 


1.577 


3.331 


6.88 


2.269 


0.8708 


0.4339 


2.231 




15 


>33 


>33 


>33 


>33 


>33 


22.01 


>33 


10 


41 


6.261 


8.503 


48.74 


24.96 


0.961 


0.8126 


8.465 




42 


6.78 


6.78 


18.37 


7.57 


5.147 


3.28 


6.473 




43 


8.178 


4.498 


6.123 


5.725 


2.861 


1.211 


4.554 




44 


18.48 


9.025 


7.622 


8.723 


5.411 


6,792 


23.14 




35 


3.048 


100 


5.207 


0.8654 


0.6487 


3.793 




15 


45 


86.76 


30.04 


100 


100 


9.06 


2.609 


72.08 




46 


32.91 


>100 


34.02 


4.853 


5,351 


8.013 






47 


0.2332 


0.04675 


0.07596 


0.06786 


0.06053 


0.04457 


0.06708 




3 


4.265 


4.321 


6.739 


5.679 


1.417 


2.479 


5.013 




7 


3.885 


5.172 


6.296 


5.93 


1.448 


1.056 


5.179 


20 


8 


55.45 


39.47 


0.932 


7.278 


0.6472 


9.585 


9.299 




13 


98.79 


47.74 


>100 


>100 


>100 


90.99 


>100 




14 


20.55 


7.388 


69.61 


7.685 


2.812 


1.499 


8.278 




23 


61.44 


7.85 


100 


9.99 


7.918 


8.98 


37.94 




16 


0.8995 


6.555 


0.644 


0.2136 


0.3157 


0.7664 




25 


17 


95.68 


>100 


>100 


>100 


74,16 


38.06 


>100 




38 


16.97 


5.977 


7,522 


7.327 


8.115 


4.728 


6.531 




39 


6.649 


0.5526 


1.257 


4.164 


0.278 


3.709 


0.534 




40 


5.784 


3.304 


2.709 


3.488 


1.154 


0.6946 


3,415 




19 


0.3246 


0.007921 


0.001275 


0.05804 


0.001 


0.03393 


0.005082 


30 


18 


0.1522 


1.315 


1.117 


1.611 


0.08508 


0.249 


1.414 




22 


0.3138 


0.7042 


0.8101 


0.3754 


0.02253 


0.04428 


0.4923 




48 


99.89 


>100 


>100 


>100 


46.96 


39.2 


>100 




49 


87.09 


71.23 


>100 


>100 


55.1 


100 


85.32 




50 


7.166 


5.418 


7.205 


6.816 


4.696 


7.346 


6.887 


35 


6 


3.756 


3.264 


5.55 


4.445 


0.8133 


0.8448 


4.171 




9 


0.4432 


0.8375 


0.06716 


2.915 


0.4382 


0.4334 


0.9521 
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TABLE7 

Inhibition of Cancer Cell Growth as Measured by Cell Number (IC50 ^g/^ll) 

5 





Ctxampie 
No. 


DIJ145 


PC3 


LNCAP 


HLfiO 


CCRF.CEM 


SKRR3 




31 


0.5852 


5.159 


0.7721 


0.8939 


3.19 




10 


15 


18.01 


>33 


>33 


>33 


>33 


>33 




41 


0.913 


17.5 


3.534 


3.234 


8.293 


20.65 




42 


5.56 


29.09 


2.392 


5.431 


5.23 


12.53 




43 


3.13 


7.024 


4.53 


1.655 


3.59 


5.188 




44 


7.92 


7.652 


5.157 


3.792 


4.673 


14.37 


15 


35 


0.537 


7.843 




1.978 


3.862 






45 


8.939 


88.92 


57.79 


>100 


>100 


60.53 




46 


3.635 


>100 




6.023 


61.73 






47 


0.06799 


0.11 


0.03366 


0.06254 


0.06796 


0.04668 




3 


4.448 


5.689 


6.659 


3.672 


3.687 


6.897 


20 


7 


1.09 


7.219 


2.187 


2.633 


3.435 


5.598 




8 


6.474 


53.35 


59.44 


18.95 


0.8227 


38.26 




13 


65.79 


>100 


>100 


70.25 


>100 


100 




14 


0.9097 


41.24 


8.979 


4.044 


7.603 


43.61 




23 


41.89 


100 


6.633 


6.388 


6.797 


48.01 


25 


16 


0.1134 


3.038 




0.6964 


0.7286 






17 


7.806 


>100 


90.03 


>100 


>100 


79.73 




38 


5.153 


9.333 


4.577 


4.274 


4.393 


7.145 




39 


0.6365 


5.697 


3.479 


2.97 


0.8566 


3.647 




40 


0.8375 


5.645 


2.692 


0.7764 


3.134 


3.596 


30 


19 


0.07054 


0.05741 


0.06975 


0.07788 


0.001 


0.02646 




18 


0.3215 


2.346 


0.1462 


1.427 


1.038 


1.852 




22 


0.2651 


0.6952 


0.7217 


0.6077 


0.4031 






48 


20.81 


>100 


40.65 


44.65 


>100 


64.5 




49 


79.79 


>100 


52.39 


48.39 


>100 


74.57 


35 


50 


5.601 


8.527 


5.336 


4.721 


4.603 


6.831 




6 


1.034 


4.689 


4.186 


0.9471 


2.572 


4.204 




9 


0.3877 


1.658 


0.6608 


0.7581 


0.5509 


0.8621 
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TABLE8 

Inhibition of Cancer Cell Growth as Measured by Cell Number (ICso M^S/ml) 



5 


Examnle 


A43] 


SKBR3 


SW620 


LOX 


MCF7 




156 


3.77 


7.43 


7.91 


67 


7.57 




158 


2.97 


0.80 


4.08 


2.44 


5.44 




155 


4.30 


3.28 


7.55 


6.08 


7.49 




258 


5.42 


50.45 


36.21 


10.72 


9.69 


10 


261 


0.61 


0.80 


2.92 


L32 


7.50 




260 


0.06 


0.08 


0.32 


0.26 


9!98 




154 


0.07 


0.05 


0.55 


0.44 


2.57 




262 


0.04 


0.06 


0.56 


0.07 


0.09 




151 


0.09 


0.07 


<0.01 


0.08 


0.61 


15 


263 


6.90 


7.50 


5.79 


5.66 


8.44 




105 


0.13 


1.84 


0.06 


0.72 


2.09 




138 


0.44 


<0.01 


3.52 


1.12 


3.51 




186 


37.61 


21.48 


62.56 


46.36 


42.49 




163 


7.02 


7.28 


47.28 


64.22 


17.45 


20 


162 


6.87 


7.15 


33.54 


8.13 


16.35 




187 


0.06 


0.06 


0.05 


0.07 


0.42 




108 


6.6 


6.34 


14.55 


6.85 


7.97 




168 


1.57 


1.38 


9.10 


1.76 


5.94 




109 


38.85 


30.67 


40.8 


35.09 


37.91 


25 


270 


14.34 


46.12 


47.99 


0.06 


27.06 




270 


6.95 


>10 


>10 


>10 


>10 




41 


0.24 


0.48 


2.23 


1,33 


6.86 




44 


6.29 


7.46 


6.61 


6.58 


17.96 




35 


0.51 


0.93 


6.40 


4.10 


40.86 


30 


47 


<0.01 


<0.01 


<0.01 


0.03 


0.02 




255 


0.59 


0.35 


0.58 


0.69 


2.85 




254 


0.07 


0.01 


0.03 


0.07 


0.07 




258 


4.67 


3.70 


5.76 


6.12 


7.87 




262 


0.02 


<0.01 


N.A. 


0.03 


0.07 


35 


31 


0.1 


0.48 


0.82 


1.65 


6.04 




188 


0.54 


0.16 


8.77 


0.62 


1.43 




110 


0.9 


1.3 


0.7 


0.8 


N.A. 




311 


0.8 


0.7 


1.0 


2.8 


N.A. 




167 


2.6 


3.7 


8.1 


5.3 


8.5 


40 


165 


0.2 


0.1 


3.0 


0.8 


5.8 




65 


48 


60 


>100 


84 


84 




188 


0.4 


0.5 


0.7 


0.3 


0.8 




164 


0.6 


0.7 


>100 


0.9 


57 




192 


0.05 


0.03 


0.1 






45 


169 


0.01 


0.02 


0.1 








189 


0.04 


0.03 


0.1 








62 


0.01 


0.3 


0.3 








194 


0.1 


0.2 


0.2 








193 


0.01 


0.003 


0.1 






50 


99 


0.3 


0.1 


4.4 








101 


>10 


>10 


>10 








100 


0.1 


0.1 


0.8 








161 


0.1 


0.04 


0.2 
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TABLE 8 (cont'd.) 
Inhibition of Cancer Cell Growth as Measured by Cdl Number (ICso jigAnl) 

LOX MCEZ 



5 


Exam Die 


A431 


SKBR3 


SW620 




227 


0.02 


0.2 


0.1 




166 


0 02 


0 02 


0.04 




145 


0.03 


0 03 


0,4 




140 


0 02 


0 02 


0 1 


10 


170 


0 03 


0.03 


0.1 




160 


0 2 


0.5 


2 3 




190 


1.6 


2^7 


>5 




146 


0.03 


0.03 


0.6 




198 


0.002 


0.03 


0.4 


15 


188 


0.579 


0.479 


2.177 




99 


o!l59 


o!o78 


1.153 




191 


0.048 


0.060 


0.084 




190 


1.733 


0.494 


4.882 




164 


0.322 


0.684 


>5 


20 


200 


0.128 


0.247 


>5 




203 


0.048 


0.1 


1.733 




204 


0.032 


0.026 


0.340 




63 


0.095 


0.144 


0.208 




64 


0.806 


1.965 


1.603 


25 


199 


0.048 


0.076 


0.433 




61 


0.341 


1.094 


1.066 




312 


0.491 


2.255 


3.534 




184 


0.158 


0.300 


0.463 




185 


0.340 


1.108 


2.182 


30 


112 


>5 


>5 


>5 




111 


3.046 


3.324 


2.019 




197 


0.121 


0.197 


0.266 




205 


o!o49 


0^243 


>5 




204 


0.038 


0.029 


0.347 


35 


157 


3.26 


2.601 


4.17 




229 


0.469 


>5 


>5 




174 


0.345 


0.298 


>5 




172 


0.255 


0.067 


1.591 




209 


0.113 


0.048 


0.380 


40 


208 


0.067 


0.038 


0.453 




148 


0.195 


0.043 


0.260 




175 


0.144 


0.180 


4.948 




218 


0.102 


0.029 


1.855 




217 


0.050 


0.019 


1.387 


45 


216 


0.032 


0.012 


0.730 




76 


2.206 


1.886 


2.310 




81 


1.402 


1.441 


2.084 




216 


0.024 


0.015 


0.240 




217 


0.046 


0.033 


0.455 


50 


218 


0.044 


0.047 


1.235 




318 


0.8 


1.5 


>10 




328 


0.19 


0.02 


0.15 




329 


0.22 


0.21 


0.03 



0.33 0.78 
0.58 0.75 
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TABLE 8 (cont'd.) 
Inhibition of Cancer Cell Growth as Measured by Cell Number QCso Hg/ml) 



5 




A431 






LOX 


MCF7 




330 


0.05 


0.23 


0.02 


0.02 


0.36 




331 


0.03 


0.16 


0.04 


0.04 


0.44 




332 


0.60 


0.08 


0.44 


0.51 


54.9 




347 


0.04 


0.2 


0.2 






10 


358 


0.5 


0.7 


4.1 


2.5 


7.8 




363 


0.07 


0.06 


0.08 


0.08 


0.8 




391 


0.34 


0.4 


5.23 


0.10 


6.53 




392 


0.46 


2.61 


73.3 


1.99 


3.66 




393 


0.45 


0.84 


2.25 


0.85 


4.0 


15 


396 


0.3 


0.2 


2.7 







In Vivo Inhibition of the Growth of Human Epidermoid Tumors (A431) 

Representative compounds of this invention (listed below) were evaluated in an 

20 in vivo standard pharmacological test procedure which measured its ability to inhibit the 
growth of human epidemioid tumors. Human epidermoid carcinoma cells A-431 
(American Type Culture Collection, Rockville, Maryland # CRL-155) were grown in 
vitro as described above. BAUB/c nu/nu female mice (Charles River, Wilmington, 
MA) were used in this in vivo standard pharmacological test procedure. A unit of 5 X 

25 106 cells were injected SC into mice. When tumors attained a mass of between 100 
and ISO mg, the mice were randomized into treatment groups (day zero). Mice were 
treated IP once a day either on days 1, 5, and 9 or on days 1 through 10 post staging 
with doses of either 80, 40 or 20 mg/kg/dose of the compound to be evaluated in 0.2% 
Klucel. Control animals received no drug. Tumor mass was determined every 7 days 

30 [(length X width2)/2] for 28 days post staging. Relative tunwr growth (Mean tumor 
mass on days 7, 14, 21, and 28 divided by the mean tumor mass on day zero) is 
determined for each treatment group. 

When evaluated in this test procedure, the compound of Example 18 (80 mg/kg 
administered on days 1, 5, and 9) reduced tumor size by 29% on day 7 and by 45% 

35 (p <0.01) on day 14. TumcM* growth was not reduced versus control when mice 
treated with the compound of Example 18 were evaluated on days 21 aiul 28. 

The compound of Exaiaplc 47 was similarly evaluated for its ability to inhibit 
the growth of human epidermoid tunK>rs in vivo using the standard pharmacological 
test procedure described above. The results obtained are shown in Table 9. 

40 
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TABLE9 

In Vivo Inhibition of the Growth of Human Epidennoid Tumors (A431) in Mice 
by the Compound of Example 47 



5 



a 


b 


c 


b 


c 


b 


c 


b 


c 


e 


Drug Treatment 
me/ke/dose 


Day 7 


%T/C 


Day 14 


%T/C 


Day 21 


%T/C 


Day 28 


%T/C 


sn 


Placebo (Klucel) 


4.68 




9.09 




11.51 




13.67 




10/10 


Example 47 (100) 


1.57 


34(d) 


3.36 


37(d) 


5.90 


51 


5.85 


43 


5/5 


Example 47 (50) 


2.05 


44 (d) 


5.04 


55(d) 


10.02 


87 


14.01 


102 


5/5 


Example 47 (10) 


3.22 


69 


6.75 


74 


1338 


116 


18.59 


136 


5/5 



a) Drags administered IP on days 1 through 10 IP with excq)tion of the placebo control which was 
administered on days 1 through 10 PO. 



10 b) Relative Tumor Growth = Mean Tumor Mass on Dav 7. 14, 21.28 

Mean Tumor Mass on Day 0 

c) %T/C = Relative Tumor Growth of Tieated Group ^ 100 

Relative Tumor Growth of Placebo Group 

15 

d) Statistically (p < 0.05) significant; Student-i-iest. 

significant reduction in Relative Tumor Growth of Treated Group, compared to Placebo Control. 

e) S/T s No. Survivors/No. Treated on Day +28 post tumor staging. 

20 

As shown in Table 9, tiie compound of Example 47 inhibited tumor growth; for 
example at 100 mg/kg (administered i.p. during days 1-10), tumor growtii was 
inhibited by 66% at day 7, 63% at day 14, 49% at day 21, and 57% at day 28. Tumor 
growth inhibition also appeared to be dose dependent 

25 

The compound of Examples 203, 204, and 205 were similarly evaluated for 
their ability to inhibit the growth of human epidermoid tumors in vivo using the 
standard pharmacological test procedure described above. The results obtained are 
30 shown in Table 10. 
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TABLE 10 

In Vivo Inhibition of the Growth of Human Epidermoid Tumors (A431) in Mice 
by the Compounds of Examples 203, 204, and 205 



5 



a 


b 


c 


b 


c 


b 


c 


b 


c 


e 


Dnig Treatment 
mR/kg/dose 


Day? 


%T/C 


Day 14 


%T/C 


Day 21 


%T/C 


Day 28 


%T/C 


S/T 


Klucel (Placebo Control) 


4.71 




9.01 




13.42 




18.65 




10/10 


Example 203 (80 PO) 


0.71 


15 


0.76 


8 


1.65 


12 


3.09 


17 


4/5 


Example 203 (80 IP) 


0.94 


20 


1.13 


12 


1.86 


14 


3.07 


16 


5/5 


Example 204 (80 PO) 


1.16 


25 


1.69 


18 


5.83 


43 


9.45 


51 


4/5 


Example 204 (80 IP) 


2.11 


45 


3.84 


42 


7.44 


55 


9.08 


49 


5/5 


Example 205 (80 PO) 


1.09 


23 


1.72 


19 


3,07 


23 


5.51 


29 


5/5 


Example 205 (80 IP) 


1.43 


30 


2.27 


25 


5.06 


38 


1138 


61 


5/5 



a) All 80 PO doses administered on days 1 through 10. All 80 IP doses administered on days 1,5,9. 

b) Reladve Tumor Growth = Mean Tumor Mass on Dav 7. 14. 21.28 
10 Mean Tumor Mass on Day 0 

C) %T/C = Relative Tiimnr fimwih nf TrPa^^ f^^jp 

Relative Tumor Growth of Placebo Group ^ 

15 d) Statistical analysis (Studeni-t-tesO of Log Relative Tumor Growth. All data had p <0-05 indicating 
statistically significant reduction in Relative Tumor Growth of Treated Group, compared to Placebo 
Control. 

e) S/T = No. Survivors/No. Treated on Day +28 post Uimor staging. 

As shown in Table 10, die compounds of Examples 203, 204, and 205 significantly 
inhibited tumor growth in animals that were treated with either drug relative to animals 
that did not receive any drug. 

25 

The compound of Examples 208, 216, and 217 were similarly evaluated for 
their ability to inhibit die growth of human epidermoid tumors in vivo using the 
standard pharmacological test procedure described above. The results obtained are 
shown in Table 11. 
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TABLE 11 

In Vivo Inhibition of the Growth of Human Epidermoid Tumors (A431) in Mice 
by the Compounds of Examples 208, 216, and 217 



5 



a 


b 


c 


b 


c 


b 


c 


b 


c 


e 


Drug Treatment 
me/ke/dose 


Day 7 


%T/C 


Day 14 


%T/C 


Day 21 


%T/C 


Day 28 


%T/C 


S/T 


iOucd 


5.74 




14.99 




17.90 




24.85 




8/10 


ExainDle208(80PO> 


0.40 


6 


0.99 


6 


1.46 


8 


2.63 


10 


5/5 


Example 208 (80 IP) 


0.82 


14 


2.29 


15 


4.80 


26 


8.09 


32 


5/5 


Example 216(80PO) 


0.40 


6 


1.02 


6 


2.20 


12 


5.28 


21 


5/5 


Example 216 (80 IP) 


084 


14 


1.81 


12 


3.06 


17 


4.92 


19 


5/5 


Example 217 (80 PO) 


1.73 


30 


5.01 


33 


7.84 


43 


10.54 


42 


5/5 


Example 217 (80 IP) 


1.47 


25 


5.50 


36 


9.20 


51 


14.04 


56 


5/5 



All compounds administered IP received drug on days 1,5 and 9. All compounds administered PO 
were received on days 1 through 10. 
b) Relative Tumor Growth = Mean Tumor Mass on Dav 7. 14. 21 ,28 

Mean Tumor Mass on Day 0 
10 c) %T/C = Rdativg Tumor Growih of Trgated Gnnip 

Relative Tumor Growth of Placebo Group ^ 
41 Statistical analysis (Student-t-test) of Log Relative Tumor Growth. AU data had p < 0.05 
indicating a statistically significant reduction in Relative Tumor Growth of Treated Group, 
compared to Placebo Cono-ol. 
15 e) S/T = No. Survivors/No. Treated on Day +28 post tumor staging. 

As shown in Table 11, the compounds of Examples 208, 216, and 217 significantly 
inhibited tumor growth in animals that were treated with either drug relative to animals 
that did not receive any drug. 

20 

Inhibition of Epithelia l Cell Kinase (ECK) 

In this standard pharmacological test procedure, a biotinylated peptide substrate 
is first immobilized on neutravidin-coated microtiter plates. The test drug, the Epithelial 
Cell Kinase (ECK), Mg^"^, sodium vanadate (a protein tyrosine phosphatase inhibitor), 

25 and an appropriate buffer to maintain pH (7.2) are then added to the immobilized 
substrate-containing microtiter wells. ATP is then added to initiate phosphorylation. 
After incubation, the assay plates are washed with a suitable buffer leaving behind 
phosphorylated peptide which is exposed to horse radish peroxidase (HRP)-conjugated 
anti-phosphotyrosine monoclonal antibody. The antibody-treated plates are washed 

30 again and the HRP activity in individual wells is quantified as a reflection of degree of 
substrate phosphorylation. This nonradioactive format was used to identify inhibitors 
of ECK tyrosine kinase activity where the ICsois the concentration of drug that inhibits 
substrate phosphorylation by 50%. 
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Table 12. Inhibition of Epithelial GeU Kinase (ECK) 



Example 
IN o. 




Eck ICso 


Example 




Eck ICso 


Example 




Eck IC«« 






98 9'^18 


13Q 




56 1 1 67 

1 xU / 


918 




07 7000 


Q 




9S 04QS 


140 


•"V 


45 506^^ 


997 




41 81 no 


7 




97 n8'^4 


141 




68 8049 


998 




oni 1 


Q 
O 




0 04^0 


14*^ 




59 708^^ 


9'^9 




3Z.O*t77 


0 




47 9^00 


144 




54 59 S6 


9*^8 










97 0871 


145 




47 1800 


9'^0 




90 ftl fi7 


l*r 




90 4814 


147 




4^^ 1 1 97 

HO.l xZ/ 


940 




ZO.UZDl 


1< 




0 0404 


148 




42 0277 


941 

^Hx 




7 941 8 


lO 




SO 8S87 


140 




0S01 


949 




98 7ni 8 


1Q 




94 0^70 


150 




90 1800 


94*^ 




96 7*544 

zo. / 






97 01 10 

4t 1 »Z7 L JL\J 


151 

X*l X 




50 8647 


944 




94 7/^7 
z*f. / 0^ / 






61 8^6^^ 


152 




29 481 1 


946 




0 0060 






98 07S6 


153 




97 08S6 


948 




7< 1001 
zj. IU7 1 


40 




97 1 S07 


154 

X*^*T 




0 0571 


940 

X*t7 




98 1060 
Zo. IV/O7 


41 




58 8616 


155 




67 4002 

vl/ .*t77^ 


254 




91 0084 


42 




S'^ 5719 


156 




30 6466 


955 


>> 
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Inhibition of Kinase insert Domain containing Receptor 
(KDR: the catalytic domain of the VEGF receptor^ 

5 In this standard pharmacological test procedure, KDR protein is mixed, in the 

presence or absence of a inhibitor compound, with a substrate pq)tide to be 
phosphorylated (a copolymer of glutamic acid and tyrosine, E:Y :: 4:1) and other 
cofactors such as Mg^ and sodium vanadate (a protein tyrosine phosphatase inhibitor) 
in an appropriate buffer to maintain pH (7.2). ATP and a radioactive tracer (either P^^- 
10 or P^^- labded ATP) is then add to initiate phosphorylation. After incubation, tiie 
radioactive phosphate associated with the acid-insoluble fraction of the assay mixture is 
then quantified as reflection of substrate phosphorylation. This radioactive format was 
used to identify inhibitOTS of KDR tyrosine kinase activity where the ICso is the 
concentration of drug that inhibits substrate phosphorylation by 50%. 

13 

Table 1 3: Inhibition of Kinase insert £>onaain containing Receptor (KDR) 
Example KDR IC50 Example KDR IC50 
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Mitoecn Activated Protein Kinase f MAPK^ Assay 

To evaluate inhibitors of the MAP (mitogen activated protein) kinase a two 
component coupled standard phamiacological test procedure, which measures 
5 phosphorylation of a serine/threonine residue in an appropriate sequence in the substrate 
in the presence and absence of a putative inhibitor, was used. Recombinant human 
MEK 1 (MAPKK) was first used to activate recombinant human ERK2 (MAPK) and the 
activated MAPK (ERK) was incubated with substrate (MBP peptide or MYC peptide) in 
the presence of ATP, Mg*^ and radiolabeled ^^P ATP. The phosphorylated peptide was 

10 captured on a P 81 phosphocellulose filter (paper filter or embedded in microtiter plate) 
washed and counted by scintillation methods. 

The peptide substrates used in the assay are MBP, peptide substrate 
(APRTPGGRR), or synthetic Myc substrate, (KKFELLPTPPLSPSRR*5 TFA. The 
recombinant enzymes used ware prq)axed as GST fusion proteins of human ERK 2 and 

15 human MEK 1. Inhibitor samples were prepared as lOX stocks in 10% DMSO and an 
appropriate aliquot was used to deliv^ either 10 ug/ml for a single point screening dose 
or 100, 10, 1, and 0.1 uM final concentration for a dose response curve. Rnal DMSO 
concentrations were less than or equal to 1%. 

The reaction was run as follows in 50 mM Tris kinase buffer, pH 7.4 in a 

20 reacticMi volume of 50 ul. The appropriate volume of kinase buffer and inhibitor sample 
was added to the tube. Appropriate dilution of enzyme was delivered to give 2-5 ug 
recombinant MAPK (Erk ) per tube. The inhibitor was incubated with MAPK (Erk) for 
30min at 0 deg. C. Recombinant Mek (MAPKK) ( 0.5-2.5 ug) or fully activated Mek 
(0.05-0.1 units) was added to activate tiie Erk and incubated for 30 min at 30° C. Then 

25 substrate and gamma ^^P ATP was were added to give a final concentration of 0.5- 1 
mM MBPP or 250-500 uM Myc; 0.2-0.5 uCi gamma P 33 ATPAube; 50 iM ATP final 
concentration. Samples were incubated at 30°C for 30 minutes and the reaction was 
stopped by adding 25 pi of ice cold 10 %TCA .After samples were chilled on ice for 30 
min, 20 id of sample was transfeired onto P 81 phosphocellulose filter paper or 

30 appropriate MTP with embedded P 8 1 filter. Filter papers or MTP were washed 2 times 
with a large volume of 1% acetic acid, then 2 times witii water. The filters or MTP were 
briefly air dried before addition of scintiUant and samples were counted in the 
appropriate scintillation counter set up for reading ^^P isotope. Samples included a 
positive control (activated enzyme plus substrate); a no enzyme control; a no substrate 

35 control; samples with different concentrations of putative inhibitor, and samples with 
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leference inhibitors (other active compounds or non-specific inhibitors such as 
staurosporine or K2S2 B). 

The raw data was cq>tured as cpm. Sample replicas v/er^ averaged and 
corrected for background count Mean cpm data was tabulated by group and % 
5 inhibition by a test compound was calculated as (corrected cpm control- corrected, cpm 
sample/control) X 100 = % inhibition. If several concentrations of inhibitor were 
tested, IC50 values (the concentration which gives 50% inhibition) were determined 
graphically from the dose response curve for % inhibition or by an appropriate 
computCT program. In the Table below, there may be separate entries for the same 
10 compound; this is an indication that the compound was evaluated more than one dme. 

Table 14: Mitogen Activated Protein Kinase (MAPK) Assay 
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Table 14 (cont'd): Mitogen Activated Protein Kinase (MAPK) Assay 
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Table 14 (cont'd.): Mitogen Activated Protein Kinase (MAPK) Assay 
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S Based on the results obtained for representative compounds of this invention, 

the compounds of this invention are antineoplastic agents which are useful in treating, 
inhibiting the growth of, or eradicating neoplasms. In particular, the compounds of this 
invention are useful in treating, inhibiting the growth of, or eradicating neoplasms that 
express EGFR such as those of the breast, kidney, bladder, mouth, larynx, esophagus, 

10 stomach, colon, ovary, or lung. In addition, the compounds of this invention are useful 
in treating, inhibiting the growth of, or eradicating neoplasms of the breast that express 
the receptor protein produced by the CTbB2 (Her2) oncogene. 
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The compounds of this invention may foraiulated neat or may be combined 
witii one or more phamiaceutically acceptable carriers for administration. For example, 
solvents, diluents and the like, and may be administered orally in such forms as tablets, 
capsules, dispersiblc powders, granules, or suspensions containing, for example, from 
5 about 0.05 to 5% of suspending agent, syrups containing, for example, from about 10 
to 50% of sugar, and elixirs containing, for example, from about 20 to 50% ethanol, 
and the like, or parenterally in the form of sterile injectable solution or suspension 
containing from about 0.05 to 5% suspending agent in an isotonic medium. Such 
pharmaceutical preparations may contain, for example, from about 0.05 up to about 

10 90% of the active ingredient in combination with the carrier, more usually between 
about 5% and 60% by weight. Pharmaceutical compositions comprising a compound 
of Formula 1 or a pharmaceutically accq)table salt thereof and a pharmaceutically 
acceptable carrier form a frirther aspect of the present invention. 

The effective dosage of active ingredient ernployed may vary depending on the 

15 particular compound employed, the mode of administration and the severity of the 
condition being treated. However, in general, satisfactory results are obtained when 
the compounds of the invention are administered at a daily dosage of from about 0.5 to 
about 1000 mg/kg of animal body weight, optionally given in divided doses two to 
four times a day, or in sustained release form. For most large mammals the total daily 

20 dosage is from about 1 to 1000 mg, preferably from about 2 to 500 mg. Dosage forms 
suitable for internal use comprise from about 0.5 to 1000 mg of the active compound in 
intimate admixture with a solid or liquid pharmaceutically acceptable carrier. This 
dosage regimen may be adjusted to provide the optimal therapeutic response. For 
example, several divided doses may be administered daily or the dose may be 

25 proportionally reduced as indicated by the exigencies of the therapeutic situation. 

The compounds of this invention may be administered orally as well as by 
intravenous, intramuscular, or subcutaneous routes. Solid carriers include starch, 
lactose, dicalcium phosphate, microcrystalline cellulose, sucrose and kaolin, while 
liquid carriers include sterile water, polyethylene glycols, non-ionic surfactants and 

30 edible oils such as com, peanut and sesame oils, as are appropriate to the nature of the 
active ingredient and the particular form of administration desired. Adjuvants 
customarily employed in the preparation of pharmaceutical compositions may be 
advantageously included, such as flavoring agents, coloring agents, preserving agents, 
and antioxidants, for example, vitamin E, ascorbic acid, BHT and BHA. 
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The preferred phannaceutical compositions from the standpoint of ease of 
preparation and administration are solid compositions, particularly tablets and hard- 
filled or liquid-filled capsules. Oral administration of the compounds is preferred. 

In some cases it may be desirable to administer the compounds directly to the 
5 airways in the form of an aerosol 

TTie compounds of diis invention may also be administaied parenterally or 
intraperitoneally. Solutions or suspensions of these active compounds as a free base or 
pharmacologically acceptable salt can be prepared in water suitably mixed with a 
surfactant such as hydroxy-propylcellulose. Dispersions can also be prepared in 
10 glycerol, liquid polyethylene glycols and mixtures thereof in oils. Under ordinary 
conditions of storage and use, these preparation contain a preservative to prevent the 
growth of microorganisms. 

The phannaceutical forms suitable for injectable use include sterile aqueous 
solutions or dispersions and sterile powders for the extemporaneous preparation of 
IS sterile injectable solutions or dispersions. In all cases, the form must be sterile and 
must be fluid to die extent that easy syringability exists. It must be stable under the 
conditions of manufacture and storage and must be preserved against the contaminating 
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or 
dispersion medium containing, for example, water, ethanol, polyol (e.g., glycerol, 
20 propylene glycol and liquid polyethylene glycol), suitable mixtures thereof, and 
vegetable oils. 

For die treatment of cancer, the compounds of this invention can be 
administ^^ in combination with oth^ antitumor substances or with radiation therapy. 
These other substances or radiation treatments can be given at the same or at different 

25 times as the compounds of this invention. These combined therapies may effect 
synergy and result in improved efficacy. For example, the compounds of this 
invention can be used in combination with mitotic inhibitors such as taxol or 
vinblastine, alkylating agents such as cisplatin or cyclophosamide, antimetabolites such 
as S-fluorouracil or hydroxyurea, DNA intercalators such as adriamycin or bleomycin, 

30 topoisomerase inhibitors such as eu>poside or camptothecin, and antiestrogens such as 
tamoxifen. 

The preparation of representative examples of the compounds of this invention 
is described below. 

35 
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Example 1 

1 .4-DihydrD-7>methoxv-4K)xo-3-qmnolinecarbonitTile 

A mixture of 30.2 g (245.2 ininol) of 3-methoxy aniline and 41.5 g (245,2 
5 mmol) of ethyl(ethox)rmethylene) cyanoacetate was heated in the absence of solvent to 
140°C for 30 minutes. To the resulting oil was added 1200 ml of Dowthenn. TTie 
solution was refluxed with stirring undo" nitrogen for 22 hours. The mixture was 
cooled to room tempCTature and solid was collected and washed with hexanes. The 
solid was rccrystallized firom acetic acid to give 17 g of l,4-dihydro-7-methoxy-4-oxo- 
10 3-quinoIinecarbonitiile: mass spectrum (electrospray, m/e): M+H 2(X).9. 

Example 2 

4-(3iloro-7-methoxv -S-ouinohnecarbonitrile 

15 A mixture of 4.0 g (20 mmol) of l,4-dihydro-7-methoxy-4-oxo-3-quinolinecarbonitrile 
and 8.3 g (40 mmol) of phosphorous pentachloride was heated at 165°C for 3 hours. 
The mixture was diluted with hexanes and the solid was collected. The solid was mixed 
with brine and dilute sodium hydroxide solution and extracted several times with a 
mixture of tetrahydrofiiran and ethyl acetate. The solution was dried over magnesium 

20 sulfate and filtered through a pad of sihca gel giving 3.7 g of 4-chloro-7-methoxy -3- 
quinolinecarbonitrile as a white solid: mass spectrum (electrospray, in/e): M+H 218.9. 

Example 3 

4-rf3-BromophenvDaminol-7-methoxy ■3-quinolinecarbonitrile 

25 

A solution of 2.97 g (13.6 mmol) of 4-chlon>-7-methoxy -3-quinolinecaTbonitrile and 
4.67 g (27.2 mmol) of 3-hromo aniline in 76 ml of methoxyethanol was refluxed under 
nitrogen for 5 hours. The solution was cooled and diluted with ether. Solid was 
collected and washed with ether. TTie solid was stirred with a hot mixture of ethyl 
30 acetate and sodium bicarbonate solution. The organic layer was separated and dried 
over magnesium sulfate. Solvent was removed and the residue was rccrystallized from 
a chloroform - ethyl acetate mixture giving 1.6 g of 4-[(3-bromophenyl)amino]-7- 
methoxy -3-quinolinecarbonitrile as a white solid: mass spectrum (electrospray, m/e): 
M+H 354.1, 356.1. 

35 
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Example 4 

1 .4-Dihvdn>-7-methoxy-6-nitro-4K)xo-3-quinolinecarto 

To a suspension of 10 g (49.6 mmol) of l,4-dihydro-7-nieihoxy-4-oxo-3- 
S quinolinecarbonitrile in 160 ml of trifluioacetic anhydride was added 6 g (74.9 nmx>l) 
of ammonium nitrate over a period of 3 hours. The mixture was stirred an additional 
two hours. Excess anhydride was removed at reduced pressure at 45°C. The residue 
was stirred with 500 ml of water. The solid was collected and washed with water. The 
solid was dissolved in 1000 ml of boiling acetic acid and the solution was treated with 
10 decolorizing charcoal. The mixture was filtered and concentrated to a volume of 300 
ml. Cooling gave a solid which was collected giving 5.4 g of l,4-dihydro-7-methoxy- 
6-nitro-4-oxo-3-quinolinecarbonitrile as a brown solid: mass spectrum (electrospray, 
m/c): M+H246. 

IS Example 5 

4-Chloro-7-methoxv-6-nitro -3-quinoli necarbonitrile 

A mixture of 5.3 g (21.6 mmol) of l,4-dihydro-7-methoxy-6-nitro-4-oxo-3- 
quinolinecarbonitrile and 9 g (43.2 mmol) of phosphorous pentachloride was heated at 
20 165°C for 2 hours. The mixture was diluted with hexanes and the solid was collected. 
The solid was dissolved in 700 ml ethyl acetate and washed with cokJ dilute sodium 
hydroxide solution. The solution was dried over magnesium sulfate and filtered 
through a pad of silica gel giving 5.2 g of 4-chloro-7-methoxy-6-nitro-3- 
quinolinecarbonitrile as a tan solid 

25 

Example 6 

4-rf3-Bromophenvl)aminol-7-methoxy-6-nitro -3-quinolinecarbonitrile 

A solution of 5.2 g (19.7 mmol) of 4-chloro-7-methoxy-6-nitro-3-quinolinecarbonitrile 
30 and 3.7 g (21.7 mmol) of 3-bromo aniline in 130 ml of methoxyethanol was refluxed 
under nitrogen for 4 hours. The reaction mixture was poured into dilute sodium 
bicarbonate solution. Solid was collected and washed with water and dried in air. TTie 
solid was chromatographed on silica gel eluting with chloroform-ethyl acetate 9:1. 
Solvent was removed fi'om product fractions giving 1.2 g of 4-[(3- 
35 bromophenyl)amino]-7-methoxy-6-nitro-3-quinolinecarbonitrile as a yellow solid: 
mass spectrum (electrospray, m/e): M+H 399.0, 402.0. 
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Example 7 

6-Amino-4-rf3-bromop henvnamino1-7-methoxv-3K^uinolinecaito 

5 A mixture of 2.05 g (5.1 mmol) of 4-[(3-bromophenyl)amino]-7-methoxy-6-nilro-3- 
quinolinecarbonitrile, 1.37 g (25.7 mmol) of ammonium chloride, and 0.86 g (15.4 
mmol) of powdered iron was stirred at reflux in 26 ml water and 26 ml methanol for 2 
hours. The mixture was diluted with ethyl acetate and the hot mixture was filtered. The 
organic layer was separated fiom the filtrate and dried over magnesium sulfate. The 
10 solvent was removed and the residue was chromatographed on silica gel eluting with 
mixtures of chloroform and ethyl acetate. Product fractions were combined to give 
1.3 g of 6-amino-4-[(3-hn>mophenyl)amino]-7-methoxy -3-quinolinecarbonitrile as a 
yellow solid: mass spectrum (electrospray, nVe): M+H 369.1, 371.1. 

15 Example 8 

N-r4^r(3-Bro mophenvnamino1-3-cvano-7-methoxy -6-quinolinvn-2-butvnamide 

To a solution of 1.44 g (17.14 mmol) of 2-butynoic acid and 2.26 g (16.5 mmol) of 
isobutyl chloroformate in 30 ml of tetrahydrofuran at 0°C, with stirring , was added 

20 3.1 g (3.4 mmol) of N-methyl morpholine. This solution of the mixed anhydride was 
added to a stirred solution of 1.13 g (3.06 mmol) of 6-amino-4-[(3- 
bromophenyl)amino]-7-methoxy-3-quinolinecarbonitrile in 30 ml tetrahydrofuran in 
three portions over a 24 hour period. The solvent was removed. The residue was 
stirred with dilute sodium bicarbonate solution. Solid was collected and washed with 

25 water and ether. This was recrystallized from 1-butanol. The resulting solid was taken 
up in hot tetrahydrofuran and filtered through silica gel. The filtrate was concentrated 
and diluted with hexanes to give 0.71 g of N-[4-[(3-bromophenyl)amino]-3-cyano-7- 
methoxy -6-quinolinyl]-2-butynamide as a yellow powder mass spectrum 
(electrospray, m/e): M+H 437.1,438.1. 

30 

Example 9 

N*r4>ff3-Bro mophenvl)aminol-3-cvano-7>methoxv -6-qmnolinvll-2-propenamide 

To a solution of 1.5 g (4.06 mmol) of 6-Amino-4-[(3-bromophenyl)amino]-7- 
35 methoxy-3-quinolinecarbonitrile and 0.45 ml of N-methylmorpholine in 30 ml 
oftetrahydrofuran was added at 0**C, under nitrogen, with stirring, 0.42 g (4.7 mmol) 
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of acryloyl chloride of a IS minute period. After 1 hour at OX, the solution was diluted 
with 200 ml ethyl acetate. The mixture was washed with saturated sodium bicarbonate 
solution and then dried over magnesium sulfate. The solvent was removed. The residue 
was chromatographed on silica gel eluted with chloroform-ethyl acetate mixtures to 
5 give 0.5 g of the title compound as a light yellow solid powder: mass spectrum 
(electrospray, nVe): M+H 423.1,425.1 



Example 10 

10 2-Cyano-3-f4-nitrophenylamino^acrylic Add Ethyl Ester 

4-Nitroaniline (60.0g, 0.435mol) and ethyl(ethoxymethylene) cyanoacetate (73.5g, 
0.435mol) were mixed mechanically in a flask. The mixture was heated at lOO^C for 
0.5h after it had melted and resolidified. A 1 14 g portion of the crude produa was 
15 recrystallized from dimethylformamide to give 44.2g of yellow crystals; mp 227- 
228.50C. 



Example 11 
1 .4-Dihvdroquinoline-6-Nitro-4-oxo -3'Carbonitrile 

20 

A slurry of 25.0g (95.8mmol) of 2-cyano-3-(4-nitrophenylamino)acrylic acid ethyl 
ester in l.OL of Dowtherm A was heated at 26(PC under N2 for 12.5h. The cooled 

reaction was poured into l.SL of hexane. The product was collected, washed with 
hexane and hot ethanol and dried in vacuo. There was obtained 18.7g of brown solid. 
25 An analytical sample was obtained by recrystallization from dimethylformamid^- 
edianol: mass spectrum (electrospray, m/e): M+H 216. 



Example 12 

4-Chloro-6-nitro-3-QuinolinecarbQnitrile 

30 

A mixture of 31.3g (0.147mol) of 6-nitro-4-oxo-l,4-dihydro-3-quinolinecarbonitrile 
and 160mL of phosphorous oxychloride was refluxed for 5.5h. The phosphorous 
oxychloride was removed in vacuo and the residue was poured over ice and neutralized 
with sodium bicarbonate. The product was collected, washed with water and dried in 
35 vacuo (SO^C). There was obtained 33.5g of tan solid; solid: mass spectrum 
(electrospray, nq/e): M+H 234. 
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Example 13 

4-rG-Bromophenynaimno1-6-mtro-3'quinolinecaifaonitrile 

5 A mixture of 17.0g (73.1mmol) of 4K:hloix)-6-mtro-3-quinolinecarbonitrile and 15.1g 
(87.7mmol) of 3-bromoaniline in 425mL of ethanol was refluxed for 5h. Saturated 
sodium bicarbonate was added and then all volatile material was removed in vacuo. The 
residue was slurried with hexane and the product was collected and washed with 
hexane. The crude product was washed with water and dried in vacuo(60OC). There 
10 was obtained 22.5g of yellow solid. An analytical sample was obtained by 
recrystallization from ethyl acetate; mp 258-2590C. 

Example 14 

6-Amino>4-rf3-biDmophenvnaminoV3-quinolinecarbonitrile 

A mixture of 4.(X)g (lO.Smmol) of 4-[(3-bromophenyl)amino]-6-nitro-3-quinoline- 
carbonitrile and 12.2g (54.2mmol) of SnCli dihydrate in 160mL of ethanol was 
refluxed under N2 for L3h. After cooling to 25^C, ice water and sodium bicarbonate 
wCTe added and the mixture was stirred for 2h. Extraction with chloroform, treatment 
with Darco, drying (magnesium sulfate) and solvent removal gave 3.9g of brown 
crystals: mass spectmm (electrospray, nVe): M+H 339. 

Example 15 

N-r4-r(3-Bromophenvnaminol'3-cvano-6-quinolinvn-2-butvnamide 
25 

Isobutyl chloroformate(0.788g, 5.75mmol) and N-meihylmoipholine(0.581g, 
5.75mmol) were added to an ice cold solution of 0.485g (5.75nimol) of 2-butynoic 
acid in 20mL of tetrahydrofuran under N2. After stirring for lOmin, a solution of 

1.50g (4.42mmol) of 6-amino-4-[(3-bromophenyl)amino]-3-quinolinecarbonitrile in 
30 lOmL of tetrahydrofuran was added and the mixture was stirred overnight at 25^C. A 
second equivalent of preformed mixed anhydride was then added. After 6h, the 
reaction was poured into saturated sodium bicarbonate and brine. The product was 
collected and washed with hot ethyl acetate and ethanol and dried in vacuo to give 
0.638g of yellow solid; mp 283-2850C(dec). 

35 



15 



20 
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Example 16 

N44-r(3-BromoDhcnvnainino1-3-cvanQ-6-QuinoKnvnacetaniiriP, 



Triethylamine (0.359g, 3.55mmoI) and acetyl chloride (0.277mg, 3.55imnol) were 
5 added to an ice cold solution of l.OOg (2.96nimol) of 6-amino-4-[(3-b]xnnophenyl)* 
amino]-3-quinolinecarbomtrile in 8mL of methylene chloride and 6mL of tetrahydro- 
furan under N2. After stirring overnight at IS^C, volatile material was removed, and 
the residue was slurried with water and coUected. Recrystallization from ethanol gave 
0.543g of brown solid; mp 258-261^C(dec). 

10 

Example 17 

N-r4-rf3-BrDmophen vnamino1-3-cvano>6-quinoiinvl1 butanamide 



Triethylamine (0359g, 3.55nunol) and butyryl chloride (0.380g, 3.55mmol) were 
15 added to an ice cold solution of LOOg (2.96mmol) of 6-amino-4-[(3- 
bromophenyl)amino]-3-quinolinecarbonitrile in 12mL of tetrahydrofuran under N2. 
After stirring overnight at 25^C, volatile material was removed, and the residue was 
slurried with water and collected. The residue was washed with boiling methanol and 
dried in vacuo to give 0.773g of brown powder, mp 276-2770C(dec). 

20 

Example 18 

N-r4-r(3-Bromophenvnaminol-3-cvanO"6>quinolinvn'2'propenamide 

Triethylamine (0359g, 3.55mmol) and acryloyl chloride (0.321g, 3.55mmol) were 
25 added to an ice cold solution of l.OOg (2.96mmol) of 6-amino-4-[(3- 
bromophenyl)amino]-3-quinolinecarbonitrile in 12 mL of tetrahydroftuan under N2. 
After stirring overnight at 25^C, volatile material was rraioved and the residue was 
slurried with water and collected. Recrystallization from ethanol gave 0.580g of brown 
solid: mass spectrum (electrospray, m/e): M+H 393, 395. 



30 



Example 19 

N-r4-K3-BromoDhenvnaminol-3-cvan o-6-QuinQlinvlT-2-chlQroacetamide 



Triethylamine(0.359g, 3.55mmol) and chloroacetyl chloride (0.402g, 3.55mmol) 
35 were added to an ice cold solution of l.OOg (2.96mmol) of 6-amino-4-[(3- 
broniophenyl)ainino]-3-quinolinecarborutrile in 12mL of tetrahydroftiran under N2. 
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After stimng overnight at 25^C, volatile material was ranoved and the residue was 
slurried in wat^ and collected. Reciystallization from methanol gave 0.540g of tan 
solid: mass spectrum (electrospray, m/e): M+H 415, 417. 

5 Example 20 

4-rf3.4-Dibrom nphftt^yl)ami nol-6-nitro-3-quinolinecarfaonitrile 

A mixture of 6.20g (26.6mmol)of 4-chloro-6-nitro-3-quinolinecarbonitrile and S.OOg 
(31.9mmol) of 3,4-dibromoamline in 160mL of ethanol was rcfluxed under N2 for 5h. 

Saturated sodium bicarbonate was added and volatile material was removed. The 
residue was slurried with hexane, collected, washed with hexane and water and dried. 
The insoluble mataial was repeatedly extracted with boiling ethyl acetate and the 
solution was then filtered through silica gel. The solvent was removed to give 3.80g of 
green solid: mass spectrum (electrospray, m/e): M+H 449. 

Example 21 

6-Amino>4-r(3.4-dibromoDhenvnaminol-3-Quinolinecarbonitrile 

A mixture of 4.90g (10.9mmol) of 4-[(3,4-dibromophenyl)aniino]-6-nitro-3- 
quinolinecarbonitrile and 12.4g (54.7mraol) of SnCl2 dihydrate in 200mL of ethanol 
was refluxed under N2 for l.Sh. After cooling to 25^C, the reaction was diluted with 
ice water, neutralized with sodium bicarbonate and stirred for 2h. This solution was 
then extracted with chloroform, treated with Darco, dried(magnesium sulfate) and 
evaporated. After drying in vacuo(40^C), there was obtained 1.25g of brown solid: 
mass spectrum (electrospray, m/e): M+H 417, 419, 421. 

Example 22 

N-r4-rf3>4-dibromophenvnamino1-3-cvano-6-quinolinvn-2-butvnamide 

30 Isobutyl chloroformate (0.984g, 7.18mmol) and N-methyhnorphohne (0.725g, 
7.18mmol) were added to an ice cold solution of 0.604g (7.18mmol) of 2-butynoic 
acid in 25mL of tetrahydrofuran. After lOmin, a solution of 1.20g (2.87mmol) of 6- 
amino-4-[(3,4-dibromophenyl)amino]-3-quinolinecarbonitrile in 12mL of tetrahydro- 
fiiran was added dropwise. After stirring overnight at 25^C, volatile mataial was 

35 removed and the residue was slurried in water and filtered. The crude product was 



10 



15 



20 



25 
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washed with boiling EtOAC and ethanol and dried in vacuo(5(PC) to give 0.65 Ig of 
brown solid: mass spectrum (electrospray, m/e): M+H 485. 

Example 23 

5 frNitro-4>rf3-trifluoromethvlDhenvnaminoV3-quinoli necarbonitril^ 

A mixture of 10.6g (45.7mmol) of 4-chIoro>6-nitn>-3-<iuinolinecarbonitriIe and 
8.82g (54.8mmol) of 3-(trifluoromethyl)aniline in 270 mL of ethanol was refluxed 
under N2 for 5h. The reaction was diluted with ethanol, neutralized with satd sodium 

10 bicarbonate and evaporated. The residue was slurried with hexane, collected, washed 
with hexane and water and dried in vacuo(60OC) to give 10.9g of yellow solid. A 
2.00g sample was recrystallized from ethanol to give 1.20g of bright yellow solid; mp 
260-261OC. 

15 Example 24 

6-Amino-4-rf3-trifluoromethvlDhenvnaminol-3-Quinolinecarbonitrile 

A slurry of 6.00g(16.8mmol) of 6-nitro-4-[(3-trifluoromethylphenyl)amino]-3- 
quinolinecarbonitrile and 18.9g (83.3mmol) of SnCl2 dihydrate in 240 mL of ethanol 

20 was refluxed under N2 for Ih. After cooling to 25^C, the reaction was diluted with ice 
water, neutralized with sodium bicarbonate and stirred for 2h. The product was 
extracted with chloroform, treated with Darco, dried(magnesium sulfate) and 
evaporated. The residue was filtered through silica gel(10% methanol in chloroform), 
evaporated and dried in vacuo(40^C) to give 4.87g of brown solid: mass spectrum 

25 (electrospray, m/e): M+H 329. 

Example 25 

N-r4-r(3«TrifluoromethvlphenvnaminoV3-cvano-6-quinolinvll-2-butvnamide 

30 Isobutyl chloroformate (1.56 g,11.4mmol) and N-methylmorpholine (1.15 g, 
lL4mmol) were added to an ice cold solution of 0.961 g (11.4mmol) of 2-butynoic 
arid in 40mL of tetrahydrofuran under N2. After stirring for lOmin, a solution of 

1.50g (4.57mmol) of 6-amino-4-[(3-trifluoromethylphenyl)amino]-3-quinolinecarbo- 
nitrile in 12mL of tetrahydrofuran was added dropwise. After stirring at 25^C 
35 overnight, volatile material was removed and the residue was slurried in water and 
filtered. The crude product was washed 3 times with small portions of hot ethyl acetate 
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and then dried in vacuo (4S^C) to give 0.831 g of yellow solid: mass spectrum 
(electFOSpray, m/e): M+H 395. 

Example 26 

5 3-CaifaethQxv-4-hvdroxv-&7-dimethQx vquinoline 

A mixture of 30.6 g of 4-aniinoveratrole and 43.2 g of diethyl ethoxymethylene- 
malonate was heated at 100 for 2 h and at 165°C for 0.75 h. The intermediate thus 
obtained was dissolved in 600 ml of diphenyl ether, and the resulting solution was 
10 heated at reflux temperature for 2 h, cooled, and diluted with hexane. The resulting 
solid was filtered, washed with hexane followed by ether, and dried to provide the title 
compound as a brown solid, mp 275-285X. 

Example 27 

15 3-Carfaethoxv-4-chloro-6>7-dimethoxvlquinQline 

A mixture of 28.8 g of 3-carbethoxy-4-hydioxy-6,7-dimethoxyquinoline and 16.6 ml 
of phosphorous oxychloride was stirred at 1 10°C for 30 min, cooled to 0°C, and treated 
with a mixture of ice and ammonium hydroxide. The resulting grey solid was filtered, 
20 washed with water and ether, and dried, mp 147- 1 SO^^C 

Example 28 

4-rf3-BTomQphenvnamino1-6 J-dimethoxv-3-quinolinecarboxvlic Acid. Ethvl Ester 

25 A mixture of 14.8 g of 3-carbethoxy-4-chlaro-6,7-dimethoxylquinoline, 9.46 g of 3- 
bxomoaniline, 4.05 ml of pyridine, and 150 ml of ethanol was refluxed for 30 min, 
evaporated to remove ethanol, and partitioned with dichloromethane-aq sodium 
bicarbonate. The organic layer was washed with water, dried, and concentrated. The 
residue was recrystallized from ethanol to give a white solid, mp 155-158^C. 

30 

Example 29 

4-rf3-Bromophenvl)amino1-6.7-dimethoxv-3-quinolinecarboxvlic Acid 



35 



A mixture of 13 g of 4-[(3-bromophenyl)amino]-3-quinolinecarboxylic acid, ethyl 
ester, 15 ml of 10 N sodium hydroxide, and 300 ml of ethanol was refluxed for 2 h. 
After evaporation of most ethanol, the residue was diluted with water and acidified with 
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sodium dihydrogen phosphate to pH 7. The resulting white solid was filtered, washed 
with water, and dried, mp 282-285''C. 

Example 30 

5 4-rf3-BroinophenynaminoV6,7-dimethoxy-3-quinolinecarboxaniide 

A mixture of 4.03 g of 4-[(3-hromophenyl)amino]-6,7-dimethoxy-3-quinoline- 
carboxylic acid, 3.24 g of carbonyldiimiazole, and 100 ml of dimethylformamide was 
heated at 55 for 30 m, cooled to OX, and saturated with ammonia gas. After warming 
10 to 25 the resulting solution was stirred for 45 m, heated at 50, and evaporated to 
remove dimethylformamide. The residue was stirred with water, and the resulting solid 
was filtered, washed with water, and dried. Recrystallizadon from acetone gave a grey 
solid, mp239-242**C. 

15 Example 31 

4-r(3-BrQmQphgnyl)amino1-6J-dimedioxy-3-quinolinecarly>nitrilfi 

To a stirred mixture of 3.02 g of 4-[(3-bromophenyl)amino]-6,7-dimethoxy-3- 
quinolinecarboxamide, 2.43 ml of pyridine, and 22.5 ml of dichloromethane at OX 

20 was added 3.18 ml of trifluoroacetic anhydride during 3 min. The reaction mixture was 
warmed to 25°C, stirred for 60 min, and concentrated. The residue was dissolved in 38 
ml of methanol. The resulting solution was treated with 15 ml of 5 N NaOH at 25**C. 
After 5 m the solution was acidified with carbon dioxide and evaporated free of 
ix^thanol. The residue was partitioned with dichloromethane -water. The organic layer 

25 was washed with water, dried, and evaporated to give a white solid. Recrystallization 
from elhyl acetate-hexane gave mp 224-228®C. 

Example 32 

Ethvl2-cvano-3-f3.4-dimethoxvphenylamino>acrvlate 

30 

A mixture of 7.66 g of 4-aminoveratrole, 8.49 g of ethyl ethoxymethylenecyanoacetate, 
and 20 ml of toluene was heated at lOO^C for 90 min. The toluene was evaporated to 
give a solid, mp 150-155'*C. 



wo 98/43960 



PCT/US98/06480 



-59- 

Example 33 

L4-Dihydn>-67Kiimetfaoxv-4-oxo-3^uinolinecaTfaQnitrile 

A mixture of 40 g of ethyl 2-cyano-3-(3,4-ciimethoxyphenylamino)acrylate and 1.2 L 
5 of Dowtherm® A was refluxed for 10 h, cooled, and diluted with hexane. The resulting 
solid was filtered, washed with hexane followed by dichloromethane, and dried; nq> 
330-350^C(dec). 

Example 34 

10 4"Chloro-6,7-dimethoxv -3-quinolinecarbonitrile 

A stiired mixture of 20 g of l,4-dihydro-6,7-dimethoxy-4-oxo-3-quinolinecarbonitrile 
and 87 ml of phosphorous oxychloride was refluxed for 2 h, cooled, and evaporated 
fiec of volatile mmer. The residue was stirred at 0^ with dichloromethane-water as 
IS solid sodium carbonate was added until the aqueous layer was pH 8. The organic layer 
was separated, washed with water, dried and concentrated. Recrystallization from 
dichloromethane gave a solid, mp 220-223''C. 

Example 35 

20 4-rf3'Ruorophenvnamino1-6>7>dimethoxv-3-quinolinecarbonitrile 

A mixture of LOO g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.89 g of 3- 
fluoroaniline, 0.32 ml of pyridine, and 12 ml of ethoxyethanol was stirred at reflux 
temperature for 4 h. The mixture was cooled and partitioned with dichloromethane and 
25 aqueous sodium bicarbonate. The organic layer was washed with water, dried and 
evaporated. The residue was recrystallized from ethyl acetate to give a solid, mp 226- 
230*'C. 

Example 36 

30 Methvl 2-(dimethvlaminomethyleneamino^benzDate 

To a stirred solution of 7.56 g of methyl anthranilate in 50 ml of dimethylformamide at 
OPC was added 5.6 ml of phosphorous oxychloride during 15 m. The mixture was 
heated at 55 for 45 m, cooled to 0, and diluted with dichloromethane. The mixture was 
35 basified at O^^C by slow addition of cold IN NaOH to pH 9. The dichloromethane layer 
was separated, washed with water, dried and concentrated to an oil. 
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Example 37 

1 .4-DihydrD-4-ox(>-3-quinolinecaifaonitriIe 

5 A stirred nrixture of 1.03 g of methyl 2-(dimethylaminomethyleneamino)benzoate, 0.54 
g of sodium methoxide, 1,04 ml of acetonitrile, and 10 ml of toluene was rcfluxed for 
18 h. The mixture was cooled, treated with water, and brought to pH 3 by addition of 
dilute HCL The resulting solid was extracted with ethyl acetate. The extract was 
washed with water, dried and evaporated The residue was recrystallized from ethanol 
10 to give a solid, mp 290-300°C. 

Example 38 

4-fCyclohexvaminoV6.7-dinntcthoxv-3-quinolinecarbonitrile 

15 A solution of 1.24g (5 mmole) of 4-chlon>-6,7-dimethoxy-3-quinolinecarbonitrile , 
1.14 ml (0.99g;10 mmole) of cyclohcxylamine, and 0.4 ml (0.39g) of pyridine in 10 
ml of methyl celluosolve was refluxed in an oil bath at 148°C for 3 hours. The reaction 
was poured into 25 ml of saturated aqueous sodium bicarbonate, and the resulting solid 
was filtered. This solid was dissolved in methylene chloride, and the solution was 

20 passed through Magnesol. Hexanes were added to the filtrate, and this solution was 
evaporated on a hot plate until crystals formed. Cooling gave 1.54 g of 4- 
(cyclohexyamino)-6,7-dimethoxy-3-quinolinecarbonitrile melting at 193-195 °C: mass 
spectrum (electrospray, m/e): M+H 312.1. 

25 Example 39 

4-rf3-Bromophenvnaminol-6,7-dihvdroxv-3-quinolinecarbonitrile 

5.11 g of of 4-[(3-hromophenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile and 
30.74 g of pyridine hydrochloride were intimately mixed and then heated under 
30 nitrogen at 207 °C for an hour. On cooling the reaction was treated with about 100 ml 
of water and the solid was filtered. This solid was digested with methyl cellusolve and 
washed with ether to give 3.00 g of 4-[(3-bromophenyl)amino]-6,7-dihydroxy-3- 
quinolinecarbonitrile: mass spectrum (electrospray, m/e): M+H 356, 358. 
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8-r(3-Bromophenvnamino14131-diox olor4,5-g1quinoline-7-carb^^ 

A mixture of 2.17g (6.09 mmole) of 4-[(3-bn>mophenyl)amino]-6,7-dihydroxy-3- 
5 quinolinecarbonitrile, 0.59ml (1.18g; 9.14 mmole) of bromochloromethane and 2.98g 
(9.14 mmole) of cesium carbonate in 20 ml of N, N-din)ethylfomaamide was heated 
and stirred for 2 hours in an oil bath at 1 1 1°C. The reaction was poured into 75 ml of 
water and extracted with four 50ml portions of methylene chloride. The combined 
methylene chloride extracts were washed with several portions of water. This solution 
10 was taken to an oil in vacuo and this was dissolved in ethyl acetate. This solution was 
washed repeatedly with water, then with brine. The solution was dried over anhydrous 
magnesium sulfate* and taken to a solid in vacuo to give 0.95 g of 8-[(3- 
bromophenyl)amino]-[l,3]-dioxolo[4,5-g]quinoline-7-carbonitrilc, m.p. 201-205 °C 
mass spectrum (electrospray, m/e): M+H 368.1, 370.1. 

15 

Example 41 

4-r(3-Chlorophenynamino1-6.7-dimethoxy-3-quinolinecarbonitrile 

A mixture of 0.5 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.51 g of 3- 
20 chloroaniline, 0.16 ml of pyridine, and 6 ml of ethoxyethanol was stirred under 
nitrogen, at reflux temperature for 6 h. The mixture was cooled and partitioned with 
dichloromethane and aqueous sodium bicarbonate. The organic layer was washed with 
vfSXesTj dried and evaporated. The residue was recrystallized from ethyl acetate- hexanes 
to give 0.37 g of 4-[(3-chlon)phenyl)ainino]-6,7-dimethoxy-3-quinolinecarbonitrile as 
25 a solid, mp 214-217*^0. 

Example 42 

4-r(3"Trifluorpm^thylph^nYl)amino1-0J-<^mfithoxy-3-qMinotoecarbonitri^^ 

30 A mixture of 1.24 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 1.61 g of 3- 
trifluQTomethylaniline, 0.4 ml of pyridine, and 15 ml of ethoxyethanol was stirred, 
under nitrogen, at reflux tempo-ature for 5 h. The mixture was cooled and partitioned 
with dichloromethane and aqueous sodium bicarbonate. The organic layer was washed 
with water, dried and evaporated. The residue was recrystallized from ethyl acetate- 

35 hexanes to give 1.34 g of 4-[(3-trifluaromethylphenyl)aminol-6,7-dimethoxy-3- 
quinolinecarbonitrile as a solid, mp 190-193^C. 
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Example 43 

4-fG.4-Dimethoxvphenvnaniino1-6J-diinethoxv-3-QuinoHne^^ 

5 A mixture of 1.0 g of 4-chloro-6,7Hdimethoxy-3-quinolinecarbonitiile, 1,22 g of 3,4- 
dimethoxyaniline, 0.32 ml of pyridine* and 12 ml of ethoxyethanol was stirred, under 
nitrogen, at reflux temperature for 5 h. The mixture was cooled and partitioned with 
dichloromethane and aqueous sodium bicarbonate. The organic layer was washed with 
water, dried and evaporated. The residue was recrystallized from ethyl acetate to give 

10 0.96 g of 4-[(3,4-dimethoxyphenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile as a 
solid, mp 230-240''C. 

Example 44 

4-r(Me%lphgnYl)aminQl-^J-<^pigthQxy-3siyin9Hngp^^ 

15 

A mixture of 0.86 g of 4-chloro-6,7<limethoxy-3-quinolinecarix)nitrile, 0.86 g of N- 
methylaniline, 0.32 ml of pyridine, and 12 ml of ethoxyethanol was stirred, under 
nitrogen, at reflux tonperature for 24 h. The mixture was cooled and partitioned with 
dichloromethane and aqueous sodium bicarbonate. The organic layer was washed with 
20 water, dried and evaporated. The residue was recrystallized from ethyl acetate-hexanes 
to give 0.54 g of 4-[(methylphenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile as a 
solid, mp 137-14rC 

Example 45 

25 4-rf3-Cvanophenvnaminol-6.7-dimethoxv-3-Quinolinecarbonitrile 

A mixture of 0.5 g of 4-chloro-6,7-dimethoxy-3-quinolinecartx>nitrile, 0.47 g of 3- 
aminobenzonitrile, 0.16 ml of pyridine, and 12 ml of ethoxyethanol was stirred, under 
nitrogen, at reflux temperature for 22 h. The mixture was cooled and partitioned with 
30 dichloromethane and aqueous sodium bicarbonate. The organic layCT was washed with 
water, dried and evaporated. The residue was recrystallized from ethyl acetate-hexanes 
to give 0.59 g of 4-[(3-cyanophenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile 
as a solid, mp 285-288°C. 
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Example 46 

4>r(4-nuorophenvnaminoV6,7-di metfaoxv-3-^quinoHnecarbom 

A mixture of 0.5 g of 4-chloro-6,7-dimeihoxy-3-quinolinecailx>nitrile, 0.44 g of 4- 
5 fluoroaniline> 0.16 ml of pyridine, and 6 ml of ethoxyethanol was stirred, under 
nitrogen, at reflux temperature for 4 h. The mixture was cooled and partitioned with 
dichloromethane and aqueous sodium bicarbonate. The organic layer was washed with 
water, dried and evaporated. The residue was recrystallized from ethyl acetate to give 
0.59 g of 4-[(4-fluorophenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile 
10 as a solid, mp 282-285''C. 

Example 47 

4-rf3-Bromophenvnamino1-6,7-diethoxv-3-quinolinecarbonitrile 

15 A mbctuie of 0.36 g of 4-[(3-bromophenyl)amino]-6,7-dihydroxy-3-quinoline- 
carbonitrile, 0.32 ml of ethyl iodide and 0.55 g of potassium carbonate in 4 ml of 
dimethylsulfoxide was stirred for 3 hours in an oil bath with heating. Most of the 
solvent was removed at reduced pressure. The mixture was mixed with ethyl acetate 
and water. The organic layer was washed with water and dried over magnesium 

20 sulfate. Solvent was removed to give 0.23 g of 4-[(3-bromophenyl)amino]-6,7' 
diethoxy-3-quinolinecarbonitrile which after recrystallization from ethyl acetate gave 
mp = 173-175'C 

Example 48 

25 4-r(3-fhvdroxvmethvltehenvnaminol-6.7-dimethQxv-3>quinolinecarbonitrile 

A mixture of 1.0 g of 4-chloro-6,7"dimethoxy-3-quinolinecarbonitrile, 0.98 g of 3- 
aminobenzyl alcohol, 0.32 ml of pyridine, and 12 ml of cdioxyethanol was stirred, 
under nitrogen, at reflux temperature for 3 h. The mixture was cooled and partitioned 
30 with dichloromethane and aqueous sodium bicarbonate. The organic layer was washed 
with water, dried and evaporated. The residue was washed with hot methanol to give 
1.16 g of 4-[(3-(hydroxymethyl)phenyl)aniino]-6,7-dimethoxy-3-quinolinecarbonitrile 
as a solid, mp 250-255°C 
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Example 49 

4-f3-BromophenoxvV6J-dimethoxv-3-Qmno linecarbQnitrile 

A mixture of 0.16 g of 88% KOH and 1.73 g of 3-bromophenol at 50X was treated 
5 with 0.50 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile. The resulting mixture 
was heated to 170°C during 30 min, cooled, and treated at 0°C with 40 ml of 0.1 N 
NaOH. The solid which resulted was filtered, washed with water, and dissolved in 
methylene chloride. The solution was washed with 0.5 N NaOH and water, dried, and 
concentrated. The resulting solid was recrystallized from methylene chloride-hexane to 
10 give 4-(3-lax>mophcnoxy)-6,7-dimcthoxy-3-quinolinecarbonitrile as a white solid, 
mpl87-190X. 

Example SO 

4-r(4-BronfK>phenvnsulfanvlV6.7-dimethoxv-3-quinol inecaifeonirt^^ 

15 

To 1.89 g of 4-hromothiophenol at 25 under argon was added 0.16 g of 88% KOH. 
The resulting mixture was heated at 85°C for 15 minutes, treated with 0.50 g of 4- 
chlom-6,7-dimethoxy-3-quinolinecarbonitriie, and heated at l4(fC for 1 hour and 
160°C for 15 minutes. The mixture was cooled and stirred at 0°C with 40 ml of 0.1 N 
20 NaOH. The resulting solid was filtered, washed with water, and dissolved in 
methylene chloride. The solution was washed with 0.2 N NaOH and water, dried, and 
concentrated The residue which resulted was reciystallized from ethyl acetate to give 
4-[(3-hromophenyl)sulfanyl]-6.7-dimethoxy-3-quinolinecarbonitrile as a an off-white 
solid, mp 173- 175^C. 

25 

Example 51 

N-r4-rf3-BromophenyDaminol-3-cyano -6-quinolinvll-3fE)-chloro-2-propenamide 

and 
Example 52 

30 N-r4-r(3>BTDmophenynaminol-3-cvano -6-quinolinvll-3(ZVchloro-2-propenamide 

A mixture of 3 g (28.2 mmol) of c«-3-chloro aaylic acid and 3.3 ml (37.5 mmol) of 
oxalyl chloride in 30 ml of methylene chloride containing one drop of 
dimethylformamide was stirred for 2.5 hours. The solvent was removed to give the 
35 acid chloride as a mixture of cis and trans isom^. 
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To a solution of 0.5 g (1.5 mmol) of 6-aiiiino-4-[(3-bronx)phcnyl)anrino]-3- 
quinolinecarbonitiile and 0.24 g (1.8 mmol) of N,N-diisoprqpylethylamine in 5 ml 
tetrahydiofiiran was added at 0°Q under nitrogen, with stirring, 0.21 g (1.7 nunol) of 
3-chlon) acryloyl chloride isomer mixture over a 4 minute period. After 40 noin at OX, 
5 the solution was diluted with ether. The solid was collected and dissolved in a mixture 
of tetrahydrofuran and ethyl acetate. The mixture was washed with brine and then dried 
over magnesium sulfate. The solvent was removed. The residue was chromatographed 
on silica gel eluted with chloroform-ethyl acetate. Two products were obtained. The 
less polar product is N-[4-[(3-hromophenyl)amino]-3-cyano-6-quinolinyl]-3(E)-chloro- 
10 2-propenamide: mass spectrum (electrospray, m/e): M-fH 424.9,427.0. The more polar 
product is N-[4-[(3-hromophenyl)amino]-3-cyano-6-quinolinyl]-3(Z)-chloro-2- 
propenamide: mass spectrum (electrospray, m/e): M+H 425.0,427.0. 

Example 53 

15 N44-rf3-Bromophenvnaminol-3-cvano>6-Quinohnvl1-2- methvl-2-propenai^^ 

To a solution of 0.5 g (L48 mmol) of 6-amino-4-[(3-bromophenyl)amino]-3- 
quinolinecarbonitrile and 0.194 g (1.92 mmol) of triethylamine in 6 ml tetrahydrofuran 
was added at 0°C, under nitrogen, with stirring, 0.21 g (1.92 mmol) of 2-methyi 
20 acryloyl chloride over a 10 minute period. The solution was stirred at room temperature 
overnight. The mixture was poured into water. The solid was collected and air dried. 
The solid was washed with bioling ethyl acetate and air dried giving 0.32 g of N-[4- 
[(3-hromophenyl)amino]-3-cyano-6-quinolinyl]-2-methyl-2-propenamide : mass 
spectrum (electrospray, m/c): M+H 407, 409. 

25 

Example 54 

N-r4-rf3.4-Dibromophenvnaminol-3-cvano-6-quinolinvn-2-propcnamide 

To a solution of 0.75 g (1.79 mmol) of 6-amino-4-[(3,4-dibromophenyl)amino]-3- 
30 quinolinecarbonitrile and 0.22 g (2.15 mmol) of triethylamine in 10 mL of tetrahydro- 
furan was added dropwise 0.195 g (2.15 mmol) of acryloyl chloride. After stirring 
overnight at 25^, volatile material was removed and the residue was slurried in water 
and solid was collected. The cmde product was washed with boiling ethyl acetate dried 
in vacuo (SQPC) to give 0.609 g of brown solid: high resolution mass spectrum (nVe): 
35 470.9457. 



wo 98/43960 



PCTAJS98/06480 



-66- 
Example 55 

N-r4-rf 5>bromo-3-pvridinvDaniino1 '6.7-dimethoxv-3-quinolinecarbonitrile 

A mixture of 249 mg (1 mmole) of 3-cyano-4-chloro-6,7-dimethoxy quinoline, 346 mg 
5 (2 imnoles) of 3-anuno-5-bromo pyridine and 20 mg (about 0.1 mmole) of p-toluene- 
sulfonic acid monohydrate in 5 ml of 2-methoxy ethanol was stirred and refluxed in an 
oil bath at 153°C for 7 hours. On cooling overnight to room temperature, the solid was 
filtered and washed with ethanol, then with ether to give 287 mg (74.5%) of N-[4-[(5- 
bromo-3-_pyridinyl)amino] -6,7-dimethoxy-3-quinolinecarbonitrile, which melted at 
10 272-275° C. mass spectrum (electrospray, m/t) M+H = 384.9, 386.8. 

Example 56 

4-rf3-BromophenvnaminoV6,7-bis(methoxvmethoxvV3-quinoHnecarbonitrile 

15 A mixture of 0.36 g of 4-[(3-bromophenyl)amino]-6,7-dihydn>xy-3-quinolinecarbo- 
nitrile, 0.30 ml of 2-chloromethyl methyl ether and 0.55 g of potassium carbonate in 
4 ml of dimethylformamide was stined for 6 hours at 0°C Most of the solvent was 
removed at reduced pressure. The mixture was mixed with ethyl acetate and water and 
the pH was adjusted to 8 with dilute hydrochloric acid. The organic layer was washed 

20 with water and dried over magnesium sulfate. Solvent was removed to give 4-[(3- 
bromophenyl)amino]-6,7-bis(methoxymethoxy)-3-quinolinecarbonitrile which was 
purified by column chromatography on silica gel. : mass spectrum (electrospray, nVe): 
M+H 356. 358. 

25 Example 57 

N-r4-r(3-Bromophenvl)aminoV3-cyano-6-quinolinyll-4-hydroxy-2-butvnamide 

Isobutyl chloroformate(0.214g, 1.57nmiol) and N-methylmorpholine(0.190g, 
1.88mmol) were added to an ice cold solution of 0.336g (1.57mmol) of 4-(tert-butyl- 
30 dimethyl-silanyloxy)-2-butynoic acid in 15mL of tetrahydrofuran under N2. After 

stirring for 30niin, it was transferred to an additional funnel plugged with a glass wool 
and added dropwise to a solution of 0.4g (l.lSmmol) of 6-amino-4-[(3-bromo- 
phenyl)amino]-3-quinolinecarbonitrile in 3mL of tetrahydrofuran and 1.5ml of 
pyridine. The mixture was stined at 25^C for Ih. The reaction solution was poured 
35 into ethyl acetate and washed with saturated sodium bicarbonate and brine. The product 
was collected and purified by flash column chromatography (60% ethyl acetate in 
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hexane) to give 0.220g of N-[4-[(3-Bit)tmphenyl)amino]-3-cyano-6-quinolinyl]-4- 
(tm-butylHiimethylsiIanyloxy)*2-butynaimde as a yellow solid (35%); ESMS mtz 
535.1 (M+lT); mpOC(dec). 

5 N-[4-[(3-Bix)mophenyl)ainino]-3-cyano-6-quinoKnyll-4-(tert-butylH^ 

oxy)-2-butynamide (0.1 20g, 0.224mmol) was dissolved in a 25ml solution (acetic 
add:tetrahydiDfuran:waten=3:l:l) and stirred overnight at 25^C. The reaction was 
poured into ethyl acetate and washed with saturated sodium bicarbonate and brine. The 
product was collected, washed wiUi ethyl acetate, and dried in vacuo to give 0.085g of 
10 yellow solid (90%); ESMS m/z 421.2 (M+H*); mp 253-254 oc(dec). 

Example 58 

N>r4-ff3-Biiomophenvnaminol-3-cvano-6-^uinolinvP-4-mQrpholino-2-butvnamide 

15 Isobutyl chloroformate (0.161 g, 1.18 mmol) and N-methylmorpholine (0.150 g, 
1.48 mmol) were added to an ice cold solution of 0.250g (1.48mmol) of 4- 
morpholino-2-butynoic acid in lOmL of tetrahydrofuran under N2. AftCT stirring for 

30min, a solution of 0.250g (0J4mmol) of 6-aniino-4-[(3-bromophenyl)amino]-3- 
quinolinecarbonitrile in 8mL of pyridine was added and the mixture was stirred at O^C 
20 for 2h. The reaction was quenched with ice water and then poured into saturated 
sodium bicarbonate and brine. The product was collected, washed with ethyl acetate, 
and dried in vacuo to give 0.096g (27%) of yeUow solid; ESMS nVz 490.1 (M+H^); 
mp 112-115 OC. 

25 Example 59 

N-r4-ff3-Bn3mophenyl)aTninol-3-cyano-6-quinolinyll-4-dimethylamino-2-butvnamide 

Isobutyl chloroformate (0.260g, 1.91mmol) and N-methylmorpholine (0.594g, 
5.88mmol) were added to an ice cold solution of 0.370g (2.94mmol) of 4- 
30 dimethylamino-2-butynoic acid in 50mL of tetrahydrofuran under N2. After stirring 

for30min, a solution of 0.500g (01.47mmol) of 6-amino-4-[(3-bromophenyl)amino]- 
3-quinolinecarbonitrile in lOmL of pyridine was added and the mixture was stirred at 
O^C for 2h. The reaction was quenched with ice water, and then poured into saturated 
sodium bicarbonate and brine. The product was collected, washed with ethyl acetate, 
35 and dried in vacuo to give 0.1 44g (21%) of yellow solid; ESMS nVz 448.0 (M+H*); 
rop 114-118 oc. 
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Example 60 

N-r4-rf3-Bro mophenvnaimnol-3-cvano-6Kjuinolinvl1-4>meA^ 

5 Isobutyl chlOToformate (0.410g, S.Ommol) and N-methylmorpholine (0.910g, 
9.0mmol) were added to an ice cold solution of 0,680g (6.0mmol) of 4-methoxy-2- 
butynoic add in 20mL of tetrahydrofuran under N2. After stirring for 30nun, a solution 

of O.SOOg (01.47mnK)l) of 6-aniino4-[(3-hronx)phenyl)aniino]-3Kiuinolinecarbonitrile 
in lOmL of pyridine was added and the mixture was stirred at (PC for 2h. The reaction 
10 was quenched with ice water, and then poured into saturated sodium bicarbonate and 
brine. The product was collected, washed with ethyl acetate, and dried in vacuo to give 
0.200g (35%) of yellow solid; ESMS m/z 435.1 (M+H*); mp 198-202 OQdec), 

Example 61 

15 4-f3-BiDmophenylmethvlaminoV6.7-diethoxv-3-quinolinecarbonitrile 

A stirred mixture of 4-chlon>-6J-diethoxy-3-quinolinecarbonitrile (0.69 g, 2.5 mmol), 
3-bromobenzylamine (0.78 g, 3.5 mmol), diisopropylethyl amine (1.05 ml, 6.0 
mmol), and 7.5 ml of ethoxyethanol was refluxed for 4 h, cooled, and stirred with a 
20 mixturc of hexane and water containing 0.4 g of potassium carbonate for 3 h. The 
resulting solid was filtered, washed with water, and dried. Recrystallization from 
acetone- hexane gave 0.73 g of off-white solid, mp 156-159^C. 

Example 62 

25 4-f3-PhenvlmethvlaminoV6-7-diethoxv-3-quinolinecarbonitrile 

In the manner of Exanrple 61 reaction of 4-chloro-6,7-diethoxy-3-quinolinecarbonitrile 
witii benzylamine gave the tide compound as an off-white solid, mp 150-153^C. 

30 Example 63 

4-(3,4'DimethoxvphenvlmethvlaminoV6.7-diethoxy-3-quinolinecarbonitrile 



35 



In the manner of Example 61 reaction of 4-chloro-6,7-diethoxy-3-quinolinecarbonitrile 
with 3,4-dimethoxybenzylamine gave the tide compound as a tan solid, mp 200-204^C. 
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Example 64 

4»f3.4-DicMorophenvlmethyIaimnoV67-diethoxv-3KjuinoKnec^ 

In the manner of Exanq)le 61 reaction of 4-cMcHO-6,7-dicthoxy-3-quinolinecarbonitrile 
5 with 3,4-dichloTobenzylainine gave the title compound as a tan solid, mp 163-16S^C. 

Example 65 

4-Methoxv-but-2>enoic acid r4-(3-bromo-phenvlaminQV3>cvano-quinQlin-6-vn-amide 

10 To a solution of 1.0 g (2.95 mmol) of of 6-amino-4-[(3-bn>mophenyl)amino]-3- 
quinolinecarbonitrile and 0.S7 g (4.42 mmol) of diisopropylethyl amine at O^C with 
stirring was added 0.43 g (3.24 mmol) of 4-methoxycrotonyl chloride. After 1.5 hr at 
0°C, the mixture was poured into a saturated solution of sodium bicartx)nate and then 
extracted with ethyl acetate. The organic solution was dried over magnesium sulfate and 

15 the sovent was removed. The residue was recrystallized from 1-butanol giving 1 .3 g of 
4-Methoxy-but-2-enoic add [4-(3-bromo-phenylamino)-3-cyano- quinolin-6-yl]-amide 
as a yellow solid: mass spectrum (electrospray, m/c,): M+H 436.4, 438.9. 

Example 66 

20 4-(3-Chlon>"propoxy)-5-methoxv -benzoic acid methvl ester 

A mixture of 102.4 g (411.7 mmol) of 3-chloropropyl p-toluene sulfonate, 75 g (41 1.7 
mmol) of 4-hydroxy-5-methoxy -benzoic add methyl ester, 75.7 g (547.5 mmol) of 
potassium carbonate, and 1.66 g (4.1 mmol) of methyl-tricapryl ammonium chloride in 
25 9(X) ml of acetone was stined nq)idly at reflux for 18 hr. The mixture was filtered and 
the solvit was removed giving 106 g of the tile compound after recrystallizadon from 
a chloroform-hexane mixture. 

Example 67 

30 4-(2-Chlpro-etho?cy)-5-methoxy -benzoic ^pjd methyl ^^cr 

By using an identical method as above 77 g of 4-hydroxy-5-methoxy -benzoic arid 
methyl ester, 99.2 g of 2-chloroethyl p-toluene sulfonate, 77.7 g of potassium 
carbonate, and 1.7 g (4.1 mmol) of methyl-tricapryl anmionium chloride was converted 
35 to 91.6 g of the tide compound: mass spectrum (electrospray, nVe,): M+H 245.0 
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Example 68 

4-f3-Chlorc)-proT)oxvV5-mcthoxv-2-mtro-ben2oic acid methvl ester 

To a solution of 100 g (386.5 imnol) 4-(3-chloro-pn)poxy)-5-methoxy -benzoic add 
5 methyl ester in 300 ml acetic acid was added dropwise 100 ml of 70% nitric acid. The 
mixture was heated to 50^C for 1 hr and then poured into ice water. The mixture was 
extracted with chloroform. The organic solution was washed with dilute sodium 
hydroxide and then dried over magnesium sulfate. The solvent was removed. Ethar 
was added an the mixture was stirred until solid was deposited. The solid was collected 
10 by filtration giving 98 g of 4-(3-Chloro-pn)poxy)-5-methoxy-2-nitro-benzoic acid 
methyl ester as white crystals : mass spectrum (electrospray, m/e,): M+H 303.8; 
2M+NH4 623.9. 

Example 69 

IS 4-f2-Chloro-ethoxvV5-methoxv-2-nilro-benzoic acid methvl ester 

By using an identical method as above 85 g of 4-(2-Chloro-ethoxy)-5-methoxy - 
benzoic acid methyl ester was nitrated to give 72 g of the tide compound: mass 
spectrum (electrospray, m/e,): 2M+NH4 595.89 

20 

Example 70 

2-Amino-4-f 3-chloro-propoxyV5-methoxv-benzoic acid methvl ester 

A mixture of 91 g (299.6 nunol) of 4-(3-chloro-propoxy)-5-methoxy-2-nitro-benzoic 
25 acid methyl ester and 55.2 g (988.8 mmol) of iron was mechanically stirred at reflux in 
a mixture containing 60.1 g ammonium chloride, 500 ml water, and 1300 ml methanol 
for 5.5 hr. The mixture was concentrated and mixed with ethyl acetate. The organic 
solution was washed with water and saturated sodium bicarbonate. The solution was 
dried over magnesium sulfate and filtered through a short column of silica gel. The 
30 solvent was removed and the residue mixed with 300 ml of ether-hexane 2:1. After 
standing 73.9 g of the tide compound was obtained as a pink solid : mass spectrum 
(electrospray, m/e): 2M-HC1+H 511.0; M+H 273.8 
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Example 71 

2-Amino-4-f2-chloro-^thoxyV5-metfaoxy-benzoic add methvl ester 

A mixtiirc of 68.2 g (235.4 mmol) of 4-(2-chloro-ethoxy)-5-methoxy-2-nitro-beiizoic 
5 acid methyl ester and 52.6 g (941 .8 miml) of iron was mechanically stimed at leflux in 
a mixture containing 62.9 g ammonium chloride, 393 ml water, and 1021 ml methanol 
for 15 hr. The mixture was concentrated and mixed with ethyl acetate. The organic 
solution was washed with water and saturated sodium bicarbonate. The solution was 
dried over magnesium sulfate and filtered through a short column of silica gel. The 
10 solution was concentrated to 200 ml and diluted with 250 of hot hexane. After standing 
47.7 g of the tide compound was obtained as a solid : mass spectrum (electrospray, 
m/e)M+H 259.8. 

Example 72 

15 7-f2-Chloro^thoxvV4-hvdroxv-6-methoxvK]uinoline-3-carbonitrile 

A mixnjre of 25 g (96.3 mmol) of 2-amino-4-(2-chloro-ethoxy)-5-methoxy-benzoic 
acid methyl ester and 17.2 g (144.4 mmol) of dimethyformamide dimethyacetal was 
heated to reflux for 1.5 hr. Excess reagents were removed at reduced pressure leaving 

20 30.3 g of a residue which was dissolved in 350 ml of tetrahydrofuran. 

In a separate flask, to a stirred solution of 80.9 ml of 2.5M n-butyl lithium in hexane in 
300 ml of tetrahydrofuran at -78°C was added dropwise 8.3 g (202.1 mmol) of 
aceionitrile over 40 min. After 30 min, the above solution of amidine was added 
dropwise over 45 mm at -78°C. After 1 hr, 27.5 ml of acetic acid was added and the 

25 mixture was allow to warm to room tenq)erature. The solvent was removed and water 
was added. Solid was collected by filtration and washed with water and ether. After 
drying in vacumn, 18.5 g of the tide compound was obtained as a tan powder mass 
spectrum (electrospray, m/e) M+H 278.8. 

30 Example 73 

7-f3-ChlQro-propoxvV4-hvdroxv-6-methoxv-quin oline-3-carbonitrile 

By using the above method, starting with 6.01 g of the corresponding amidine, 1.58 g 
of acetonitrile, and 15.35 ml of n-butyl lithium solution, 3.7 g of die tide compound 
35 was obtained as a tan powder mass spectrum (electrospray, m/e) M+H 292.8; 2M+H 
584,2 
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Example 74 

7-f3-ChloiD-propQxv V4K:hloro-6-metfaoxvK|mn 

5 A nrixturc of 3,5 g (12 mmol) of 7-(3-chloio-propoxy)-4-hydiDxy-6-mcthoxy- 
quinoline-3-carbonitrile and 28 ml of phosphorous oxychloride was refluxed for 1.5 
hr. Excess reagent was renxwed at reduced pressure. The residue was mixed with ice 
cold dilute sodium hydroxide and etfiyl acetate. The mixture was extracted with a 
combination of ethyl acetate and tetrahydrofuran. The combined extracts were washed 
10 with a saturated solution of sodium bicarbonate, dried over magnesium sulfate, and 
filter through a short column of silica gel. Solvents were removed giving 3.2 g of the 
title compound as a pink solid ihat is used with additional purification. 

Example 75 

15 7-G-Chlon>-ethoxvV4-chlorp-6-methoxv-quinoline-3'Carfaonitrile 

A solution of 8 g (28.7 nunol) of 7-(3-chloro-ethoxy)-4-hydroxy-6-methoxy-quinoline- 
3-carbonitrile and 18.2 g (143.5 mmol) of oxalyl chloride in 80 ml of methylene 
chloride containing 0.26 g of dimethylformamide was stirred at reflux for 2.5 hr. The 
20 solvent was removed. The residue was mixed with cold dilute sodium hydroxide and 
extracted several time with ethyl acetate and tetrahydrofuran. The combined extracts 
were dried over magnesium sulfate and the solution was passed through a short silica 
gd column. The solvents were removed giving 6.0 g of the tide compound as an off- 
white solid that is used without additional purification. 

25 

Example 76 

4-(4-ChlorD-2-fluonvDhenvlaminQV7-f3-chlQro- propoxv)-6- 
methoxV'quinoline-3-carbonitrile 

30 A mixture of 3.1 g (9.96 mmol) of 7-(3-(3iloro-propoxy)-4-chloro-6-methoxy- 
quinoline-3-carbonitrile, 1.6 g (10.96 mmol) of 4-chloro-2-fluoro-aniline, and 1.2 g 
(10 mmol) of pyridine hydrochloride in 31 ml of 2-ethoxyethanol was stirred at reflux 
for 1.5 hr. The mixture was poured into saturated sodium bicarbonate solution and 
extracted with ethyl acetate. The organic solution was dried and solvent was removed. 

35 The residue was purified on a silica gel column eluting with chloroform-ether mixtuies 
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to give 2.88 g of the tide conq)Ound as an off-white solid powden mass spectiuin 
(clectrospray, m/e) M+H 419.7. 



By using the above method, starting with 3 g of 7-(2-chloro-ethoxy)-4-chloro-6- 
methoxy-quinoline-3-carbonitrile, 1.37 g of 3-hydioxy-4-methyl-aniline, and 1.2 g of 
10 pyridine hydrochloride in 31 ml of 2-ethoxyethanol, 2.6 g of the title compound was 
obtained as a crystalline solid: mass spectrum (electrospray, w/6) M+H 383.9. 



By using the above method, starting with 3 g of 7-(3-chlon>propxy)-4-chloio-6- 
methoxy-quinoline-3-carbonitrile, 2.35 g of the methyl carbonate of 4-chloro-2-fluoro- 
5-hydroxy-aniline, and 1.1 g of pyridine hydrochloride in 30 ml of 2-ethoxyethanol, 
20 1.7 g of the tide compound was obtained as a crystalline solid: mass spectrum 
(electrospray, m/e) M+H 435.8, 437.8. 



By using the above method, starting with 3 g of 7-(2-chloro-ethoxy)-4-chloro-6- 
methoxy-quinoline-3-carbonitrile, 2.46 g of the methyl carbonate of 4-chlon>-2-£luoro- 
5-hydix>xy-aniline, and 1.18 g of pyridine hydrochloride in 31 ml of 2-ethoxyethanol» 
30 2.2 g of the tide compound was obtained as a tan solid: mass spectrum (electrospray, 
m/e) M+H 421.9. 



5 



Example 77 

7-(2-Chlon)-edioxv)-4-f3-hvdroxv-4-methvl-DhCTvlaminoV6- 
methoxv-quinoHne-3-carfaonitrile 



15 



Example 78 

4-f4-Chloro-2-fluQro-5-hydroxv-phenylaminoV7-f3-chlQrD- 
propoxyV6-methoxyHjuinoline-3-carbonitrile 



25 



Example 79 

4*f4-Chloro-2-fluoro-5-hvdroxv-phenvlaminoV7-f2-chloro- 
ethoxvV6-medioxy-quinoline-3-carbonitrile 



wo 98/43960 



PCT/US98/06480 



-74- 
Example 80 

4-f4-CMaro-2-fluQrehDhenvlaminoV7-f3-dimethvlamm^ 
prDt)OxvV6-methoxv-QmnoKne-3-carbQnitrile 

5 A mixture of 1 g (238mmol) of 4-(4-CMQro-2-fluoro-phenylamino)-7-(3-chloro- 
piDpoxy)-6-methoxy-quinoline-3-carbonitrile and 0.07 g of sodium iodide in 17.85 ml 
of 2M dimethylamine in tetrahydrofiiran was placed in a sealed tube and heated to 
125^C for 3.5 hr. The solvent was removed and the residue was mixed with wami ethyl 
acetate and saturated sodium bicarbonate solution. The organic layer was separated and 
10 dried over magnesium sulfate. Solvent was removed and ether was added. One 
standing, the crystals were deposited giving 0.93 g of the title compound as a white 
solid: mass spectrum (electrospray, m/e) M+H 428.9. 

Example 81 

15 4-f4-ChlQro-2-fluoro-phenvlaminoV6-methoxy-7- 
(3-mQiphQKn-4-yl-propoxyVqpin9lin^-3-caibonitrile 

A mixture of 1 g (2.38mmol) of 4-(4-Chloro-2-fluoro-phenylamino)-7-(3-chloro- 
propoxy)-6-methoxy-quinoline-3-carbonitrile, 3.1 g (35.7 mmol) of morpholine, and 

20 0.07 g of sodium iodide in 20 ml ethylene glycol dimethyl ether refluxed for 7 hr. The 
solvent was removed and the residue was mixed with warm ethyl acetate and saturated 
sodium bicarbonate solution. The organic layer was separated and dried over 
magnesium sulfate. Solvent was removed and ether-hexane was added. One standing, 
the crystals were deposited giving 1.1 g of the title compound as a off-white solid: 

25 mass spectmm (electrospray, m/e) M+H 470.9. 

Example 82 

7-(2-Din]iethylamino-ethoxy)-4-(3-hydroxy-4-niethyl- 
phgnyl^po)-^metiioxy-qwnQling-3-g9rbQnitrile 

30 

A mixture of 1 g (2.38mmol) of 7-(2-chlQro-ethoxy)-4-(3-hydroxy-4-methyl- 
phenylamino)-6-methoxy-quinoline-3-carbonitrile and 0.078 g of sodium iodide in 
19.5 mi of 2M dimethylamine in tetrahydrofuran was placed in a sealed tube and heated 
to 12S^C for 14 hr. The solvent was removed and the residue was mixed with warm 
35 ethyl acetate and saturated sodium bicarbonate solution. The organic layer was 
separated and dried over magnesium sulfate. Solvent was removed and the residue was 
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chromatographed on silica g&l eluting with ethyl acetate-methanol-triethylamine 
70:30:2.5 giving 0.89 g of the title compound as a light yellow solid: mass spectrum 
(electrospray, m/e) M+H 393.0; (M+2Hf^ 196.9. 

Example 83 

4-f3-Hvdn>xV'4-methvl-phenvlaminoV6-methoxV'7- 
(2>morpholin-4>vl-ethoxv^-quinoline-3>carbonitrile 

A mixture of 1 g (2.38mmol) of 7-(2-chloro-ethoxy)-4-(3-hydroxy-4-methyl- 
phenylamino)-6-methoxy-quinoline-3-carbonitrile, 3.4 g (39 mmol) of moiphoiine» and 
0.08 g of sodium iodide in 22 ml ethylene glycol dimethyl ether refluxed for 34 hr. Tlie 
solvent was removed and the residue was mixed with wami ethyl acetate and saturated 
sodium bicarbonate soludon. The organic layer was separated and dried over 
magnesium sulfate. Solvent was removed and the residue was chromatogr^hed on 
silica gel eluting with ethyl acetate-methanol-triethylamine 70:30:2.5 giving 1.05 of the 
tide compound as a light orange solid: mass spectrum (electrospray, nVe) M+H 435.0; 
(M+2H)^^ 218.0. 

Example 84 

4'(4-ChloK>-2-fluoro-5-hvdroxv-phenvlamino)-7-f3-dimethvlamino- 
prDpoxvV6-mcthoxy-quinolinC"3-carbonitrilc 

A mixture of 0.8 g (1.83 mmol) of 4-(4-chloro-2-fluoro-5-hydroxy-phenyIamino)-7- 
(3-chlon>-propoxy)-6-methoxy-quinoline-3-carbonitrile and 0.055 g of sodium iodide 
in 15.6 ml of 2M dimethylamine in tetrahydrofuran was placed in a sealed tube and 
heated to 125*'C for 2.5 hr. The solvent was removed and the residue was mixed with 
warm ethyl acetate and saturated sodium bicarbonate solution. The organic layor was 
separated and dried over magnesium sulfate. Solvent was removed and the residue was 
treated with with ethyl acetate-ethCT depositing a solid and giving 0.51 g of the tide 
compound as a off-white solid: mass spectrum (electrospray, m/e) M+H 445.0; 
(M+2H)*^ 243.4. 
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Example 85 

4.f4-Chloro-2-fluQro-S.hvdroxv-DhenvlammoV6-n^ 
f3-morohoHn-4-vl-DroDOxv).QiiinoHne-3-carixinitrile 



5 A mixture of 0.8 g (1.83 mmol) of 4-(4-cWoiD-2-fluoro-5-hydroxy-phenylarnino)-7- 
(3-chloro-propoxy)-6-methoxy-quinoline-3-carbonitrile, 2.4 g (27.5 mnx)!) of 
nioxpholine» and 0.11 g of sodium iodide in 15 ml ethylene glycol dimethyl ethCT 
lefluxed for 7 hr. The solvent was removed and die residue was mixed with warm ethyl 
acetate and saturated sodium bicarbonate solution. The cn-ganic layer was separated and 

10 dried over magnesium sulfate. Solvent was removed and the residue was recrystallized 
from ethyl acetate-^^arbon tetrachloride giving 0.63 of the tide compound as a light tan 
solid: mass spectrum (electrospray, nj/e) M+H 487.0; (M+2H)*^ 243.9. 



A mixture of 0.8 g (1.83 mmol) of 4-(4-chlon>2-fluoro-5-hydroxy-phenylamino)-7~ 
(2-<:hlon>-ethoxy)-6-methoxy-<iuinoline-3-carbonitrile and 0.11 g of sodium iodide in 
20 16.1 ml of 2M dimethylamine in tetrahydrofuran was placed in a sealed tube and heated 
to 135X for 14 hr. The solvent was removed and the residue was mixed with warm 
ethyl acetate and saturated sodium bicarbonate solution. The organic layer was 
separated and dried over magnesium sulfate. Solvent was removed and the residue was 
chromatographed on silica gel eluting with ethyl acetate-methanol-triethylamine 60:40:3 



25 giving 0.41 g of the title compound as a tan solid: mass spectrum (electrospray, m/e) 
M+H 430.9; (M-hlHf^ 216.0. 



A mixture of 0.8 g (1.83 mmol) of 4-(4-chloro-2-fluoro-5-hydroxyphenylamino)-7-(2- 
chloroethoxy)-6-methoxyquinoline-3-carbonitrile, 2.4 g (27.5 mmol) of morpholine, 
and 0.11 g of sodium iodide in 15 ml ethylene glycol dimethyl ether heated in a sealed 
35 tube at 135°C for 12 hr. TTie solvent was removed and the residue was mixed with 
warm ethyl acetate and saturated sodium bicarbonate solution. The organic layer was 



15 



Example 86 

4-f4-Chlon>-2-fluon>>5-hvdroxy-phenvlaminoV7-f2-dimethvlamino- 
ethoxvV6-methoxv-Quinoline>3-carbQnitrile 



30 



Example 87 

4-(4-Chloro-2"fluoro-5-hvdroxv-phenvlaminoV6-methoxv-7- 
(2>moroholin-4-vl-ethoxv)-Quinoline>3-carbonitrile 
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separated and dried over magnesium sulfate. Solvent was removed and the residue was 
ctanomatDgFaphed on silica gel eluting with ethyl acetate-methanol-lriethylamine 70:30:1 
giving 0.43 g of the title compound as a tan solid: mass spectrum (electrospray, nVe) 
M+H 470.0; (M+2H)*^ 237.0. 

5 

Example 88 

N-r3-Cvano-4-f3-fluoroDhenvlamino)QuinoUn-6-vllacrvlamide 

A solution of 1,00 g (3.60 mmol) of 6-amino-4-(3-fluorophenylamino)quinoline-3- 
10 carfoonitrile in 12 mL of THF under N2 was chilled in ice. Triediylamine (0.436 g, 
4.32 namol) was added followed by 0.393 g (4.32 mmol) of acryloyl chloride and die 
reaction was stined at 2S^C overnight The solvent was removed and the residue was 
slurried with water and filtered. The cmde product was washed with wat^, dried, 
washed with hot ethyl acetate and dried in vacuo (50**C). This yielded 0.862 g of N-[3- 
IS cyano-4-(3-fluorophenylamino)quinolin-6-yl]acrylamide as a brown solid: mass 
spectrum (electrospray, nVe): M+H 333.1. 

Example 89 

6.7-Dimethoxv-4-(3-nitrophenvlaminok|uinoline-3-carbonitrile 

20 

A solution of 0.5(X) g (2.00 mmol) of 4-chloro-6,7-<limethoxy-3-quinolinecarbonitrile 
and 0.332 g (2.41 mmol) of 3-nitroaniline in 6 mL of methyl cellosolve was refluxed 
under N2 for 8 hr. Methanol was added, followed by satd NaHCOs (pH 8) and volatile 
material was removed. The residue was slurried with water, collected by filtration and 
25 dried. Recrystallization from ethanol gave 0.480 g of 6,7-dimethoxy-4-(3-nitrophenyl- 
amino)quinoline-3-carbonitrile as yellow crystals: mass spectrum (electrospray, m/c): 
M+H 351.0. 

Example 90 

30 4-(3-Bromophenylamino)-^^thQxy-7-mpthoxyquinoline-3-carbonitrilg 

A mixture of 1.00 g (3.82 mmol) of 4-chloro-6-ethoxy-7-methoxyquinoline-3- 
carbonitrile and 0.788 g (4.58 mmol) of 3-hromoaniline in 20 mL of ethanol was 
refluxed under N2 for 7 h. Saturated NaHCOs was added, volatile matoial was 
35 removed and the residue was azeotroped with ethanol. The cmde product was slurried 
with hexane, filtered, washed with water and dried. Recrystallization from ethanol 
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gave 1.31 g of 4-p-biomophenylainino)-6-cthoxy-7-methoxyquinoKne-3Kai^ 
as tan crystals: mass spectrum (electrospray, m/e): M+H 397.9, 399.8. 

Example 91 

5 4-CMQrp-0-gtfaftxy7'mgthQxyq^inoline-3-car^ 

A mixture of 7.95 g (32.6 mmol) of 6-ethoxy-7-methoxy-4-oxo-l,4-(iihydroquinoline- 
3-carbonitrile and 50 mL of phosphorous oxychloride was refluxed for 3h 40 min. The 
phosphorous oxychloride was removed in vacuo and the residue was slurried with ice 
10 water. Solid NaHCOa was added (pH8) and the product was collected by filtration, 
washed well with water and dried in vacuo (40*^0). The yield was 7.75 g of 4-chloro- 
6-ethoxy-7-methoxyquinoline-3-carbonitrile as a tan solid: mass spectrum (electro- 
spray, m/c): M+H 262.8, 264.8. 

15 Example 92 

6-Ethoxv-7-methoxy-4-oxo- 1 .4-dihvdroquinoline-3-carbonitrile 

A solution of 10.2 g (45.3 mmol) of methyl 2-amino-5-ethoxy-4-methoxy benzoate and 
10.8 g (90.7 mmol) of dimethylfoimamide dimethyl acetal in 50 mL of dimethyl- 

20 formamide was refluxed for 3 h. Volatile material was removed and the residue was 
azeotroped with toluene and dried in vacuo to give the formamidine as a purple syrup. 
n-Butyllithium (100 mmol) in hexane was diluted with 60 mL of tetrahydrofuran at 
-78^C. A solution of 4.18 g (102 mmol) of acetonitrile in 80 mL of tetrahydrofuran 
was added over 15 min and the solution was stined for 20 min. The crude 

25 formamidine was dissolved in 80 mL of tetrahydrofuran and added dropwise to the 
cold solution over 0.5 h. After stirring for 2h, the reaction was quenched at -78**C with 
13 mL of acetic acid. It was allowed to warm to room temperature and volatile material 
was removed in vacuo. The residue was slurried with water and the crude product was 
collected by filtration washed with water and dried. This matoial was then washed 

30 with chloroform and dried to give 7.95 g of 6-ethoxy-7-methoxy-4-oxO'l,4- 
dihydroquinoline-3-carbonitrile as yellow crystals: mass spectrum (electrospray, m/e): 
M-H 243.2. 
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Example 93 

Methvl 2-Ainino-5-ethoxv-4-methoxvben2oate 

A nrixture of 17.0 g (66J mmol) of metfiyl 5-ethoxy-4-methoxy-2-nitrobenzoate, 
5 13.1 g (233 mmol) of powdered iron and 17.7 g (334 mmol) of ammonium chloride in 
95 mL of water and 245 mL of methanol was refluxed for 4.5 h. An additional 13. 1 g 
of iron was added followed by refluxing for 2.5 h. Then an additional 13.1 g of iron 
and 17.7 g of ammonium chloride was added and refluxing was continued for 12 h. 
The reaction was filtered through Celite and methanol was renK)ved from the filtrate. 
10 The filtrate was extracted with chloroform and the extracts were treated with Darco, 
ev£^porated and dried in vacuo (50^C). The yield was 11.0 g of methyl 2-aniino-5- 
ethoxy-4-methoxybenzoate as tan crystals: mass spectrum (electrospray, m/e): M+H 
225.9. 

15 Example 94 

Methvl 5>Ethoxv-4-methoxv-2>nitrobenzoate 

A mixture of 15.0 g (74.1 mmol) of methyl 3-ethoxy-4-methoxybenzoate in 45 mL of 
acetic acid was treated with 15 mL of cone nitric acid dropwise over 12 min. The 
20 reaction was kept at 55°C for 45 min, cooled to 25^C and poured into ice water. The 
product was extracted into methylene chloride and the extracts were washed with water 
and dil sodium hydroxide, dried and evaporated. The yield was 17.8 g of methyl 5- 
ethoxy-4-methoxy'-2-nitrobenzoate as yellow crystals: mass spectrum (electrospray, 
m/e): M+H 256.0. 

25 

Example 95 

Methvl 3-Ethoxv-4-methoxvbenzoate 

A mixture of 24.3 g (134 mmol) of methyl 3-hydroxy-4-methoxybenzoate, 36.8 g (267 
30 mmol) of anhyd potassium carbonate and 31.4 g (201 mmol) of ethyl iodide in 500 mL 
of dimethylformamide was stirred at lOO^C for 5.5 h. An additional amount of ethyl 
iodide (31.4 g) and potassium carbonate (18.4 g) was added and heating was continued 
for 2 h more. The reaction was filtered and volatile material was removed fi'om the 
filtrate in vacuo. The residue was slurried with water and filtered to collect the product 
35 which was washed with wat^ and dried. Recrystallization fix>m heptane gave 15.6 g 
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of methyl 3-ethoxy-4-methoxybenzoate as white crystals: mass spectrum (electrospray, 
m/e): M+H210.9. 

Example 96 

5 Methyl 3-Hydroxy-4-methoxvbenzoate 

A solution of 30.8 g (183 mmol) of 3-hydioxy-4-methoxybenzoic acid and 6 mL of 
cone sulfuric acid in 600 mL of methanol was refluxed overnight Most of tiie solvent 
was removed and the remaining solution was poured into 600 mL of water containing 
10 25 g of sodium bicarbonate. The product was extracted into ether, treated with Darco, 
dried and evaporated. The yield was 31.8 g of methyl 3-hydroxy-4-methoxybenzoate 
as pale yellow crystals. 

Example 97 

IS 6-Ethoxv-4-f3-hvdroxv-4-methvlphenvlanMnoV7-methoxvquinoline-3-caite 

A mixture of 1.00 g (3.82 mmol) of 4-chloro-6-ethoxy-7-methoxyquinoline-3- 
carbonitrile and 0.563 g (4.58 mmol) of 3-hydroxy-4-methylaniline in 20 mL of 
ethanol was refluxed under N2 for 8 h. Saturated NaHCOa was added, volatile material 
20 was removed and the residue was azeotroped with ethanol. The crude product was 
slurried with hexane, filtered, washed with water and cold ethanol and dried. 
Recrystallization from ethanol gave 0.632 g of 6-ethoxy-4-(3-hydroxy-4- 
ii»thylphenylanMno)-7-methoxyquinoline-3-carbomtrile as light yellow crystals: mass 
spectrum (electrospray, nVe): M+H 349.9. 

25 

Example 98 

4-Bromo-but-2-cnoic acid f4-f3-bromo-phenvlaminoV3-cvano-quinolin-6-vn-amide 

A solution of 1.65 grams (0.01 mole) of 4-bromo crotonic add (Giza Braun, J. Am. 

30 Chem. Soc. 52, 3167 1930) in 15ml of dichloromethane was treated with 1.74 ml 
(0.02 moles) of oxalyl chloride and 1 drop of N, N- dimethylformamide. After an hour 
the solvents were removed on the rotary evaporator. The residual oil was taken up in 
25 ml of tetrahydrofuran, and 3.39 grams of 6-Aniino-4-(3-bromo-phenylamino)- 
quinoline-3-carbonitrile in 25 ml of tetrahydrofuran was added dropwise. This was 

35 followed by the dropwise addition of 1.92 ml (0.01 1 moles) of diisopropylethylamine. 
After the addition of 25 ml of water and 50 ml of ethyl acetate, the layers were 
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separated. The oi:ganic layer was dried over anhydioxis sodium sulfate, and taken to a 
solid in vacuo. This solid was digested for an hour with refluxing ethyl acetate then 
filtered from the ethyl acetate while still hot Thus was obtained 3.31 grams (68%) of 
4-bromo-but-2-enoic acid [4-(3-bnnxio-phenylamino)-3-cyano-quinolin-6-yl]-amide. 

5 

Example 99 

4-Dimethylamino-but'-2-enoic acid r4-f3>bromo 
DhenvlaminoV3-cvano^uinolin>6-vll>amide 

10 Fifteen milliliters of a 2 molar solution of dimethylamine in tetrahydrofiiran was cooled 
in an ice bath and a solution of 729 mg (1.5 mmoles) of 4-bromo-but*2-enoic add [4- 
(3-bromo-phenylamino)-3-cyano-quinolin-6-yl]-amide in S ml of N, N-dimethylfomi- 
amide was added drqpwise. Stirring and cooling were continued for 2 hours. Then 25 
ml of water and IS ml of ethyl acetate were added. The layers were separated and die 

IS organic layer was extracted with an addition 25 ml of water. The combined aqueous 
layers were extracted with 2-25 ml portions of 1:1 tetrahydrofuran-ethyl acetate. The 
combined organic layers were absorbed onto silica gel and chromatographed on silica 
gel. The column was eluted with a gradient of 1:19 to 1:4 methanol-methylene 
chloride. Obtained was 381 mg (56%) of 4-DimethyIamino-but-2-enoic acid [4-(3- 

20 bromo-phenylamino)-3-cyano-quinolin-6-yl]-amide which melted at 209-211 deg. : 
mass spectrum (electrospray, m/e): M+H 225.5, 226.2. 

Example 100 

4-Diethvlamino-but-2-enoic acid r4-f3*bromo- 
25 phenvlaniinoV3-cvano-quinolin-6-yll-amide 

A solution of 3.15 ml (30 mmoles) of diethylamine in 15 ml of tetrahydrofuran was 
cooled in an ice bath and a solution of 729 mg (1.5 mmoles) of 4-bromo-but-2-enoic 
acid [4-(3-bn>mo-phenylamino)-3-cyano-quinolin-6-yl)-amide in 5 ml of N,N-di- 

30 methylformamide was added dropwise. Stirring and cooling were continued for 2 
hours. Then 25 ml of water and 15 ml of ethyl acetate were added. The layers were 
separated and aqueous layer was extracted with 2-15 ml portions of 1:1 tetrahydro- 
furan-ethyl acetate. The combined organic layers were absorbed onto silica gel and 
chromatographed on silica gel. The column was eluted with a gradient of 1:19 to 1:4 

35 metfianol-meUiylene chloride to give 367 mg (51 %) of 4-Diethylamino-but-2-enoic arid 
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[4-(3-faramo*phenylaimno)-3-cyano-qmnolin-6-yl]-aimde. The compound melted at 
141-145 deg: mass spectrum (electrospray, m/e): M-i-H 478.0, 480.0. 

Example 101 

5 4-Methylamino-but'2-enoic acid r4-f 3-bit)mo- 

phenvlaminoV3-cvano- qmnolin-6-vn-amide 

Fifteen milliliters of a 2 molar solution of methylamine in tetrahydrofuran was cooled in 
an ice bath and a solution of 729 mg (L5 mmoles) of 4-biomo-but-2-enoic acid [4-(3- 

10 bromo-phenylamino)-3-cyano-quinolin-6-yl]-amide in 5 ml of N, N-dimethylfomi- 
amide was added dropwise. Stirring and cooling were continued for 2 hours. Then 25 
ml of water and 15 ml of ethyl acetate were added. The layers were separated aqueous 
layer was extracted with 2-15 ml portions of 1:1 tetrahydrofiiran-ethyl acetate. The 
combined organic layers were absorbed onto silica gel and chromatographed on silica 

15 gel. The column was eluted with a gradient of 1:19 to 1:1 methanol-methylene 
chloride. Obtamed was 210 mg (32%) of 4-Methylamino-but-2-enoic add [4-(3- 
biomo-phenylamino)-3-cyano- quinolin-6-yl]-amide which slowly went to a tar in the 
range of 194-202 deg. : mass spectrum (electrospray, m/e): M+H 437.9; M+2H 
219.5. 

20 

Example 102 

2-Cvano-3-f2-methvl-4-nitn>phenyl)acrylic Acid Ethvl Ester 

A mbcture of 2-methyl-4-nitroaniline (38.0 g, 250 mmol), ethyl (ethoxymethylene)- 
25 cyanoacetate (50.8 g, 3(X) mmol), and 200 ml of toluene was refluxed for 24 h, cooled, 
diluted with 1:1 ether-hexane, andHltered. The resulting white solid was washed with 
hexane-ether and dried to give 63.9 g, mp 180-210^C. 

Example 103 

30 L4-Dihydroquinoline-8-methvl-6-nitrO'3-carbonitrile 

A stirred mixture of 64 g (230 mmol) of 2-cyano-3-(2-methyl-4-nitrophenyl)acrylic 
acid ethyl ester and 1.5 L of Dowtherm A was heated at 260^C for 12 h, cooled, diluted 
with hexane, and filtered. The grey solid thus obtained was washed with hexane and 
35 dried to give 5 1 .5 g, mp 295-305°C. 
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Example 104 

4-Chloro-8-methyi-6-nitrc)'3-quinolinecarfaonitrile 

A stirred mixture of l,4Kiihydroquinoline-8-methyl-6-nitn>-3-carbomtr^ (47 g, 200 
5 tmnol) and 200 ml of phosphorous oxychloride was refluxed for 4 h. The 
phosphorous oxychloride was removed in vacuo, and the residue was stiired with 
methylene chloride at O^C and treated with a slurry of ice and sodium carbonate. The 
organic layer was separated and washed with water. The solution was dried and 
concentrated to a volume of 700 ml. The product was precipitated by the addition of 
10 hexane and cooling to 0°C. The white solid was filtered off and dried to give 4L6 g, 
mp 210-212^C 

Example lOS 

4- rf3-Bromophenynamino1-8-methyl-6-nitrO"3-quinolinecarbonitrile 

15 

A stirred mixture of 4-chloro-8-methyl-6-nitro-3-quinolinecarbonitrile (14.8 g, 60 
mmol), 3-bromoaniline (12.4 g, 72 mmol), pyridine hydrochloride (6.93 g, 60 mmol), 
and 180 ml of ethoxyethanol was refluxed for 1.5 h, cooled, poured into a stirred 
mixture of water and an amount of sodium carbonate to give a pH of 8-9. The 
20 resulting yellow solid was filtered, washed with water, dried, digested in boiling ether, 
filtered, and dried to give 22.6 g, mp 263-267^C. 

Example 106 

4-r(3-BromophenvlVN-acetvlanmnol-8>methvl-6-nitro-3-quinolinec arb^^^ 

25 

A stirred mixture of 4-[(3-brompphenyl)amino]-8-methyl-6-nitro-3-quinolinecarbo- 
nitrile (15.3 g, 40 mmol), 0.37 g (3 mmol) of dimethylaminopyridine, 40 ml of acetic 
anhydride, and 80 ml of pyridine was refluxed for 3 h and concentrated at 50°C under 
vacuum. The residue was stirred with methylene chloride and 0.1 N HCl. After 
30 filtration through Celite, the organic layer was washed with water, dried and 
concentrated. The residue was subjected to chromatography on silica gel with 1% 
acetic acid in methylene chloride to give 11.2 g of an amber glass, NMR (CDCI3) 8 
2.29 (N-acetyl group). 
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Example 107 

8-Bromomethyl-4-rf3-bromophenylVN-acetylaiTiinol-6-ni^ 

A stiired mixture of 4--[(3-bn)mophenyl)-N-acetylamino]-8-inethyl-6-mtro-3^ 
5 quinolinecarbonitrile (10.6 g, 25 mmol), N-bromosuccinimide (6.68 g, 37.5 mmol), 
0.30 g of dibenzoyl peroxide, and 200 ml of carbon tetracMoride was refluxed for 2h, 
treated with an additional 0,30 g of dibenzoyl peroxide, and refluxed an additional 2.5 
h, cooled, diluted with methylene chloride, and stirred with aqueous sodium bisulfite. 
The organic layer was separated and washed successively with water, sodium 
10 bicarbonate solution, and water. The solution was dried and evaporated to give 15 g of 
a white foam, NMR (CDCI3) 8 5.19 (dd, CHzBr). 

Example 108 

4-rf3-Bromot)henvnamino1-8-dimethvlaminomethvl-6-nitr Q-3-quinolinecarfaonit^ 

15 

To a stirred solution of dimethylamine in THF (2.0 M; 1 15 ml; 230 mmol) at O^C was 
added a solution of 8-bromomethyl 4-[(3-bromophenyl)-N-acetylamino]- -6-nitro-3- 
quinolinecarbonitrile (11.6 g, 23 mmol) in 115 ml of THF during 15 m. After 
warming to 25^C the mixture was stirred for 2h. The THF was evaporated off, and the 

20 residue was refluxed in 230ml of methanol with 12.7 g (92 mmol) of potassium 
carbonate for 1 h. The mixture was cooled, saturated with 002 » and concentrated. 
The residue was partitioned with methylene chloride and water. The organic layer was 
washed with water, dried, and concentrated. The residue was subjected to 
chromatography on silica gel with methylene chloride-ethyl acetate-methanol- 

25 triethylamine to give 6-0 g yellow solid, mp 223-22^C. 

Example 109 

6-Anun(>4-rG-bromophenynamino1-8Hiimethvlaniinomethvl-3-quinolinecarbonitrile 

30 A stirred mixture of 4-[(3-biomophenyl)amino]-8-dimethylaminomethyl-6-nitro-3- 
quinolinecarbonitrile (5.98 g, 14.1 mmol), iron powder (2.76 g, 49 mg-atoms), acetic 
acid (5.67 ml, 99 mmol), and 70 ml of methanol was refluxed for 2 h and then 
evaporated to remove methanol. The residue was stirred with water for 10 m, and the 
orange solid was filtered off and washed with 2% acetic acid. The total filtrate was 

35 basified to pH 10 with 5 N sodium hydroxide. The resulting precipitate was extracted 
with methylene chloride. The extract was washed with water, dried, and concentrated. 
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The residue was subjected to chromatogn^hy on silica gel with ediyl acetate-inethanol- 
triethylamine to give 3.34 g of amb^ solid; mass spectrum (electrospray, m/e) M+H 
396.2, 398.1. 

5 Example 110 

N-f4*r(3-BrDmophCTvl)amino1-3-cvano-8-dimethvl- 
aminomethvl-6-quinolinyl ) -2-butynamide 

To a stirred mixture of 2-butynoic add (0.42 g, 5.0 mmol) and N-methylmorpholine 
10 (0.66 ml, 6.0 mmol) in 4.0 ml of THF at O^C was added i-butyl chloroforaiate (0.52 
ml» 4.0 mmol)during 10 m. After 10 m a solution of 6-amino-4-[(3- 
bmmophenyl)anuno]-8-diniediylaminomethyl -3-quinolinecarbonitrile (0.79 g, 2.0 
mmol) in 4.0 ml of THF was added during 60 s. The mixtuxe was wanned to 25°C, 
stirred for 2 h, and diluted with water. The pH was adjusted to 9-10 with potassium 
15 carbonate, and the resulting solid was filtered off, washed with water, stirred widi 
methylene chloride, and filtered. The latter filtrate was concentrated to give a solid 
which was subjected to chromatography on silica gel with methylene chloride-ethyl 
acetate-methanol-triethylamine to give an amber solid; mass spectrum (electrospray, 
m/e) M+H 462, 464. 

20 

Example 111 

N-f4-[(3-Bromophenvnamino1-3-cyano-8-dimethvl- 
aminomethvl-6-quinolinvl ] -2-prDpenamide 

25 To a stirred solution of 6-amino-4-[(3-hromophenyl)amino]-8-dimethylaminomethyl-3- 
quinolinecarbonitrile (0.20 g, 0.50 mmol) and N,N-diisopn)pylethylamine (0.13 ml, 
0.75 mmol) in 3.4 ml of THF at O^Cwas added acryloyl chloride (0.045 ml, 0.55 
mmol) during 5 m. After stirring for 3 h at O^C the mixture was diluted with sodium 
bicarbonate solution. The resulting solid was filtered off, washed with water, dried, 

30 and subjected to chromatography on silica gel with methylene chloride-ethyl acetate- 
methanol-triethylamine to give a yellow solid; mass spectrum (electrospray, m/e) M+H 
449.9, 452.0. 
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Example 112 

N- f 4-rf3-Bromophenvl)amino1-3-cvano-8-dimethvl- 
aininomethyl-6^iiinolinvl } ac^tf iyn j 

5 To a stirred mixture of 6-amino-4-I(3-broitK>phenyl)ainino]-8-dimethylarmnoi^ 

quinolinecarbonitrile (0.20 g, 0.50 mmol) and 1.5 ml of acetic acid at 25^C was added 
0.14 ml (1.5 mmol) of acetic anhydride. After 60 m volatile matter was evaporated off 
under vacuum. The residue was stirred with sodium bicarbonate solution. The 
resulting solid was filtered off, washed with water, dried, and reciystallized fix)m 

10 isopropanol-hexane to give a light yellow solid, mp 162-167^C. 

Example 113 

N'-r2-Carbethoxv-4.5-bisf2-methoxyethoxv)phenvll-N>N-dimethvlformamidine 

15 To a stirred solution of 15.7 g (50 mmol) of ethyl 2-amino-4^-bis(2-methoxyethoxy)- 
brazoate (Pfizer patent WO 96130347) in 50 ml of DMF at O^C was added 
phosphorous oxychloride (5.6 ml, 60 mmol) during 15 m. The resulting solution was 
heated at 55°C for 45 m, cooled, diluted with methylene chloride, and treated at O^C 
with 200 ml of N/1 sodium hydroxide during 2 m. The organic layer was separated 

20 and washed at 0°C with water. The solution was dried and evaporated with added 
toluene present to give 18.4 g of amber oil; NMR (CDCI3) 6 3.02 (s, Me^N). 

Example 114 

1.4-Dihvdroquinoline-5.6-bisf2-methoxvethoxvV3'Carbonitrile 

25 

To a stirred solution of n-butylllithium (44 ml of 2.5 M in hexane; 110 mmol) in 65 ml 
of THF at -78^C was added a solution of acetonitrile (5.85 ml, 1 12 mmol) in 1 10 ml of 
THF during 10 m. After stiiring at -78^C for 15 m, the mixture was treated with a 
solution of N' -[2-carbethoxy-4,5-bis(2-methoxyethoxy)phenyl]-N,N-dimethylform- 
30 amidine in 75 ml of THF during 20 m. After 30 m at -78^C die stirred mixture was 
treated with acetic acid (14.3 ml, 250 mmol). The mixture was warmed to 25^C and 
stirred for 2 h. The mixture was evaporated to dryness, and diluted with water. The 
resulting white solid was filtered, washed with water, and dried to give 10.7 g; mass 
spectrum (electrospray, m/e) M+H 319.2. 

35 
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Example 115 

4-C^loro-5.6-bisQ-meAoxyethoxyV3-quinoKnecarbomtrile 

A sdned mixture of l,4-dihydToquinoline-S,6-Us(2-methoxyethoxy)-3-carbonitrile 
9.68 g, 30.4 imnol) and 30 ml of phosphorous oxychloride was refluxed for l.S h. 
The resulting solution was concratrated under vacuum, and the residue was stirred with 
methylene chloride at 0°C as ice- water and sodium carbotiate were added until pH of 
mixture was 8-9, The organic layer was separated, washed with water, dried and 
concentrated to give a tan solid; niass spectrum (electrospray, m/e) M+H 337.1, 339.1. 

Example 116 

4>rf3-Ethynvlphenvnamino1-5.6-bis(2-methoxvethoxyV3-quinolinecarbonitrile 

A stiired mixture of 4-CMoro-5,6-bis(2-methoxyethoxy)-3-quinolinecarbonitrile (2.52 
15 g, 7.5 mmol), pyridine hydrochloride (0.87 g, 9.0 mmol), 3-ethynylaniline (1.06 g, 
9.0 mmol), and ethoxyethanol (22 ml) was refluxed for 1.5 h, cooled, diluted with 
water contaming potassium carbonate to give pH-9, and extracted with ethyl acetate. 
The extract was washed well with water, dried, and concentrated. The resulting solid 
was recrystallized from ethyl acetate to give an off-white solid, mp 150-153^. 



10 



20 



Example 117 

4-f3-Dimethvlaminophenvl)amino1-5.6-bisf2-methoxvethoxv)-3-quinolinecarbonitrile 



A stirred mbcture of 4-CMon>-5,6-bis(2-methoxyethoxy)-3-quinolinecarbonitrile (0.67 
25 g, 2.0 mmol), pyridine (0.39 ml, 4.8 mmol), 3-dimethylaminoaniline dihydrochloride 
(0.50 g, 2.4 mmol), and ethoxyedianol (6.0 ml) was refluxed for 2 h, cooled, and 
partitioned with ethyl acetate and water containing potassium carbonate to give ph^9- 
10. The organic layer was washed with water, dried and concentrated. The residue 
was chromatographed on silica gel with methylene chloride-ethyl acetate-methanol to 
30 give an amber glass; mass spectrum (electrospray, nVe) M+H 437.0. 
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Example 118 

4-rf3-Acetvlphenvnamino1-5-6-bis(2-methoxvethoxvV3-quinolmec^^ 

In the manner of Example 116, 4-Chloro-5,6-bis(2-methoxyethoxy)-3-quinoline- 
5 carbonitrile was leacted with 3-aminoacetophenone to give the title compound; 
leciystallized from ethanol to give off-white solid, mp 250-253 (dec). 

Example 119 
Methyl 4-methoxv-3-f3-morpholin-4-vl-propoxv))benzoate 

10 

A stined mixture of methyl isovanillate (22.6 g, 124 mmol), N-(3-chloropropyl)- 
moipholine (25.4 g, 155 mmol), potassium carbonate (18.8 g, 136 mmol), 
tetrabutylammonium iodide (0.92 g, 2.5 mmol), and 248 ml of 2-butanone was 
refluxed for 20 h. The 2-butanone was evaporated off, and the residue was stirred with 
15 water at O^C The resulting white solid was filt^ied off, washed successively with 
water and hexane, and dried; mp 90-94°C. 

Example 120 

Methvl 4-mcthoxv-5-(3-morpholin>4-vl-propoxv)V2-nitrobenzoate 

20 

To a stirred solution of methyl 4-methoxy-3-(3-morphohn-4-yl-propoxy))benzoate 
(30.9 g, 100 mmol) in 100 ml of acetic acid at 25^C was added 50 ml of 70% nitric acid 
during 30 m. The solution was heated to 45^C at which point the reaction started and 
was self-sustaining at that temperature. After a total of 1.5 h at 45-50^C the mixture 
25 was cooled to 0®C, treated with ice-water and 240 g (1 .75 mol) of potassium carbonate, 
and extracted with ethyl acetate. The extract was washed with water, dried, and 
concentrated to give a yellow solid, mp 78-82^C 

Example 121 

30 Methyl 2-amino-4'methoxv-5-(3-morpholin-4-vl-propoxv))benzoate 

A solution of methyl 4-methoxy-3-(3-morpholin-4-yl-propoxy))-2-nitrobenzoate (32.5 
g, 91.7 mmol) in 110 ml of methanol and 220 ml of ethyl acetate was hydrogenated at 
55 psi in the presence of 2.0 g of 10% Pd on carbon catalyst at 25^C. After 4 h the 
35 mixture was filtered, and the filtrate was evaporated to dryness. The residue was 
lecrystallized from acetone-hexane to give a tan solid, mp 78-82^C 
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10 



Example 122 

Ethvl 2-fdimethvlaminomethvleneamino)-4-methQxv-S^ 
f3-iTioroholin-4-vl-i)rDPOxv^)benzoate 

A mixture of methyl 2-aminc>4-methoxy-5-(3-morpholin-4-yl-propoxy))benzoate (6.49 
g, 20 mmol) and dimethylfomiamide dimethyl acetal (4.25 ml, 30 mmol) was heated at 
1(X)^C for 1.5 h. All volatile materials were evaporated off direcdy at 70^C to give a 
syrup; mass spectrum (electrospray, m/e) M+H 380.5. 

Example 123 

l-4-DihvdiTX]uinnline-7-methoxv-6-»-mor pholin-4-vl-propoxv)^^oxo-3-^ 

To a stirred solution of n-butylllithium (17.6 ml of 2.5 M in hcxane; 44 mmol) in 26 ml 
15 of THF at -78®C was added a solution of acetonitrile (1.85 ml, 45 mmol) in 44 ml of 
THF during 10 m. After stirring at - 78^C for 15 m, the mixture was treated with a 
solution of ethyl 2-(dimethylaminomethyleneamino)-4-methoxy-5-(3-morpholin-4-yl- 
propoxy))benzoate (7.6 g, 20 mmol) in 30 ml of THF during 20 m. Afta- 90 m at 
-78^C the mixture was treated with carbon dioxide while warming slowly to 25^C and 
20 tiien evaporated to dryness. The residue was partitioned with n-butanol (200 ml) and 
half-saturated NaCl solution (40 ml). The organic layer was separated, washed with 
saturated NaCl solution, and evapora^ to dryness. The resulting solid was triturated 
successively with boiling acetone and methanol, filtered, and dried to give a tan solid, 
mp 255-260°C. 

25 

Example 124 

4-Chloro-7-methoxy-6-f3'mQrpholin*4-yl-propoxv)V3-quinolinecarbonitrile 

A stirred mixture of l,4-Dihydroquinoline-7-methoxy-6-(3-morpholin-4-yl-propoxy))- 
30 4-oxo-3-carbonitrile (4.75 g, 13.8 nunol), 0.10 ml of DMF, and 55 ml of thionyl 
chloride was refluxed for 3 h. Volatile matter was removed by evaporation at 30°C, 
and the residue was stirred at 0*^C with a mixture of methylene chloride and water 
containing potassium carbonate to give pH 9-10. The organic layer was separated, 
washed with water, dried and concCTtrated to give a brown solid; mass specdum 
35 (elecax)spray, m/e) M+H 362.4, 364.4. 
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Example 125 

44(3'ChlQ!pc^4-fluoTpphepyl)aImnp^7-mg&^^ 
(3-inoipholin-4-yl-pr<yoxy))-3-<iidnQHnecarfaQni^^^ 

5 A stined mixture of 4-chlarc)-7-methoxy-6-(3-morpholin-4-yl-propoxy))-3-quinoline- 
carbonitrile (L8 g, 5.0 mmol), 3-chloro-4-fluoroaniline (0.87 g, 6.0 tnmol), pyridine 
hydrochloride (1.15 g, 10 mmol), and 15 ml of ethoxyethanol was refluxed for 2 h, 
cooled, and stiired with hexane and water containing potassium cartx>nate to give pH 
10. The resulting brown solid was filtered off, washed with water and hexane, and 
10 dried. Recrystallization from ethanol gave an off-white solid, mp 240-244^. 

Example 126 

4"rf3-Bn)mophenvnaminol-7-methoxv-6-f3-morpholin-4-yl- 
pn)poxy)V3-quinolinecarix>nitrile 

15 

In the manner of Example 125, 4-chloro-7-methoxy-6~(3-morpholin-4-yl-propoxy))-3- 
quinolinecarbonitrile was reacted with 3-bromoaniline to give the title compound; 
recrystallized from methanol to give an off-white solid, mp 208-212^C. 

20 Example 127 

4- r(4-Chloro-2-fluorophenvl)amino1-7-methoxy-6- 
(3-morpholin-4-yl-propoxy))-3-quinolinecarbonitrile 

In the manner of Example 125, 4-chlQro-7-methoxy-6-(3-morpholin-4-yl-propoxy))-3- 
25 quinolinecarbonitrile was reacted with 4-chloro-2-fluoroaniline to give the title 
compound; recrystallized from medianol to give an off-white solid, mp 207-2 12°C 

Example 128 

4-r(3-Hydroxy-4-methylphenyl)aminol-7-methoxy-6- 
30 n-morohoUn-4-vl-propoxv)V3-Quinolinecarbonitrile 

In the manner of Example 125, 4-chloro-7-methoxy-6-(3-morpholin-4-yl-propoxy))-3- 
quinolinecarbonitrile was reacted with 3-hydroxy-4-methylaniline to give the title 
compound; recrystallized from ethyl acetate to give an amber sohd, mp 222-227^C 
35 (dec). 
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Example 129 

N-(3-Cyan(>-4-ff3-iodophenvnannno1-6-quinolinvn-2-propenaiiri 

Dissolved 500 mg (1.29 mmol) 6-aminc>-4-[(3-iodophenyl)aiiiino]-3-quinolinecarix^ 
5 nitrile in 1.0 ml of DMF and added 6 ml THF. Chilled to O'^C under N2 and added 200 
|il (1.43 mmol) triethyl amine and 120 lil (1.44 mmol) acryloyl chloride. Removed ice 
bath at IS minutes. At 1.5 hours stripped solvent. Slurried residue with water and 
dilute sodium bicarbonate. Collected, washed with water, air dried. Boiled solids in 
ethyl acetate. Filtered off solids, renooved solvent of the filtrate, and dried in vacuo, 
10 giving 391 mg of orange-brown solid: mass spectrum (electrospray m/e): M+H = 
441.1. 

Example 130 

6-Amino-4-rf3-iodophenvl)aminol-3-quinolinecarbonitrile 

15 

A mixture of 6.70g (16.1 mmol) 4-[(3-iodophenyl)amino]-6-nitro-3-quinoline- 
carbonitrile, 300 ml ethanol, and 18.2 g (80.5 mmol) SnCb dihydrate was heated to 
reflux under N2. Removed heat at 2 hours, added ice water. Added sodium 
bicarbonate until pH was basic, forming a thick yellow mixture. Stirred for 2.5 hours. 
20 Extracted with chloroform, stirred organic portion widi Darco and filtered through 
magnesium sulfate. Stripped solvent and dried in vacuo, giving 3.48g of yellow- 
brown solid: mass spectrum (electrospray m/e): M+H = 387.0. 

Example 131 

25 4-r(3-lQdpphgnyl)amino1-frnitrp-3-quiiqQlingpari?Qnim^ 

A mixture of 3.10 ml (25.7 mmol) 3-iodoaniline, 200 ml ethanol, and 5.00 g (21.4 
mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile was heated to reflux under N2 for 3.5 
hours. Cooled and made basic with a saturated sodium bicarbonate. Stripped solvents 
30 and azeotroped with ethanol. Slurried residue with hexane and collected. Air dried, 
washed solids with water, and dried in vacuo. Dissolved solids in 400 ml ethyl 
acetate, stirred with Darco, filtered and removed solvent Dried solids in vacuo to give 
7.38 g of yellow solid: mass spectrum (electrospray m/e): M+H = 417.0. 
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Example 132 

N-f3-Cvano-4-rf3-methvlphenvnaminoV6-QuinoKnv n^2-butvnami 

Dissolved 597 mg (7.10 mmol) 2-butynoic acid in 25 ml THF under N2 and chilled to 
5 O^'C. Added 950 ^1 (7.30 mmol) isobutyl cMoroforaiate and 780 ^il (7.10 mmol) 
N-methylmorpholine and stirred to 10 minutes. Added dropwise a solution of 778 mg 
(2.84 mmol 6-amino-4-[(3-methylphenyl)amino]-3-quinolinecarbonitrile, stirred for 15 
minutes at O^C and then at 25®C overnight. Stripped solvent and slurried residue with 
water, drying the gummy solid in vacuo briefly. Boiled solid in ethyl acetate and 
10 collected. Recrystallized from DMF, using ethanol to crash out the product, and dried 
in vacuo, giving 401 mg of yellow-brown solid: mass spectrum (electrospray m/e): 
M+H = 341.2. 

Example 133 

15 6-Amino-4-rf3-methvlphenvnaminol-3-quinolinecarbonitrile 

Added 253 mg 10% palladium on carbon to a round bottom flask under N2 and 
covered catalyst with 140 ml ethanol. To this added 2.49 g (8.18 mmol) 6-nitro-4-[(3- 
methylphenyl)amino]-3-quinolinecarbonitrile and 640 jil (20.4 mmol) anhydrous 
20 hydrazine. The mixture was heated to reflux for 2 hours 15 minutes and filtered hot 
through celite. Stripped solvent and dried in vacuo, giving 2.455 g of yellow solid: 
mass spectmm (electrospray m/e): M+H = 275.2. 

Example 134 

25 6-Nitro-4-f(3-methvlphenvnamino1-3-qu inolinecaibonitrile 

A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 ml 
ethanol, and 2.75 ml (25.7 mmol) 3-toluidine was heated to reflux for 4.5 hours. 
Cooled and added a saturated sodium bicarbonate until pH was basic. Stripped 
30 solvents and azeotroped with ethanol. Slurried with hexane, collected, and air dried. 
Washed with water and dried in vacuo. Boiled in ethyl acetate, stirred with Darco and 
filtered. Stripped solvent and dried in vacuo to give 4.82 g of yellow-orange solid: 
mass spectrum (electrospray m/e): M+H = 305.2. 
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Example 135 

N-(4-r(3-Chlorophenvnanrino1-3H;vano-6-<imnolin vn^2>pro 

Dissolved 430 mg (L46 mmol) 6-anrino-4-[(3-chloix)phenyl)amino]-3-qumoUnec^^ 
5 nitrile in 4 ml DMF, added 10 ml THF and chilled to O'^C under N2. Added 224 ^1 
(1.60 mmol) triethylamine and 133 ^il (1.60 mmol) acryloyl chloride. Removed ice 
bath at 15 minutes, reaction complete at this time, but stirred overnight at 25*^0. 
Stripped solvent, added a dilute sodium bicarbonate to the residue and collected solids. 
Washed with water and dried in vacuo. Boiled in ethyl acetate, collected solids and 
10 dried in vacuo, giving 200 mg of orange solid: mass spectrum (electrospray m/t): 
M+H = 349A 351.0. 

Example 136 

6-Amino-4-r(3-chlorophenvDaminol-3-quinolinecarbonitrile 

A nuxnire of 6.30 g (19.4 mmol) 4-[(3-chlorophenyl)amino]-6-nitro-3-quinoline- 
carbonitrile, 300 ml ethanol, and 21.9 g (97 mmol) SnCh dihydrate were heated to 
reflux under N2. Removed heat at 2.5 hours, added ice water and made basic with 
sodium bicarbonate. Stirred for 2 hours and extracted with chloroform. Dried organic 
layer with sodium sulfate, filtered, stripped solvent and dried residue in vacuo, giving 
5.74 g of yellow-brown solid: mass spectrum (electrospray m/e): M+H = 295.1, 
297.1. 

Example 137 

25 4-rf3-Chlorophenvnaminol-frmtro-3-Quinolinecaifaonitrile 

A mbcture of 10.0 g (42.9 mmol) ) 4-chloro-6-nitro-3-quinolinecarbonitrile, 260 ml 
ethanol, and 5.40 ml 3-chloroaniline was heated to reflux under N2. Removed heat at 4 
hours, cooled to 25®C and added saturated sodium bicarbonate until die pH was basic. 
30 Stripped solvents and azeotroped with ethanol. Slurried residue with hexane, collected 
solid, and air dried. Washed solids with water and dried in vacuo. Dissolved in 
boiling ethyl acetate, stirred with Darco, and filtered. Stripped solvent and dried 
residue in vacuo, giving 6.5g of yellow solid: mass spectrum (electrospray ta/t): 
M+H = 325.0, 327.0. 

35 



15 



20 
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Example 138 

N-f3-Cvano-4>rf3--methoxvDhenvnammo1-6Kiumolin^^ 

Dissolved 500 mg (1.72 mmol) 6-ainino-4-[(3-methoxyphenyl)amino]-3-quinoline- 
5 carbonitrile in 2 ml hot DMF, added 6 ml THF, and chilled to 0°C. Added 264 (il 
(L90 mmol) triethylamine and 158 |xl (1.90 mmol) acryloyl chloride. Removed ice 
bath at 15 minutes. Stripped solvent at 2 hours. Washed residue with dilute sodium 
bicarbonate, collected solids, washed with water, and air dried. Boiled solids in ethyl 
acetate, collected and dried in vacuo, giving 288 mg of yellow-orange solid: mass 
10 spectrum (electrospray m/e): M+H = 345.2. 

Example 139 

N-f3-Cvano-4-rf3-methoxvphenvl^aniino1-6-quinolinvn-2-butvnamide 

15 Dissolved 362 mg (4.3 1 mmol) acid in 20 ml THF under N2 and chilled to 0*^0. Added 
560 Hi (4.30 mmol) isobutyl chlorofomiate and 475 |il (4.31 mmol) N-methyl- 
moipholine and stirred for 10 minutes. Dissolved 500 mg (1.72 mmol) 6-amino-4- 
[(3-methoxyphenyl)amino]-3"quinolinecarbonitrile in 2 ml hot DMF and added 10 ml. 
THF. Added this to the mixed anhydride dropwise, stirred for 15 minutes at O^C and 

20 at 25°C overnight. Stripped solvent, slurried residue with water, collected solids, and 
air dried. Recrystallized from ethyl acetate and dried in vacuo, giving 270 mg of 
yellow solid: mass spectrum (electrospray m/e): M+H = 357.1. 

Example 140 

25 N- ( 3-cvano-4- f (3-methoxvphenvl)aminol-6-quinolin vl 1 -4-piperidino-2-butvnamide 

Partially dissolved 1.21 (722 mmol) 4-piperidino-2-butynoic acid in 100 ml THF md 
chilled to O^C under N2. Added 955 jil (8.67 mmol) N-methylmorpholinc and 750 nI 
(5.78 mmol) isobutyl chloroformate. Stirred for 40 minutes and added a solution of 

30 840 mg (2.89 mmol) 6-amino-4-[(3-methoxyphenyl)amino]-3-quinolinecarboniirile 
dissolved in 10 ml hot pyridine. At 2 hours, poured into ice water and made basic with 
saturated sodium bicarbonate. Extracted with ethyl acetate, dried with sodium sulfate, 
and stripped down to a small volume, which was loaded onto a colunui of silica gel. 
Eluted with 10% methanol/ethyl acetate, stripped solvent of desired fractions, and dried 

35 in vacuo, giving 970 mg of green solid: mass spectrum (electrospray nVe): M+H = 
440.1. 
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Example 141 

6-Aminc)-4-rG-methoxypheny»ai3Mnol-3KiuinoUnecart^ 

5 325 mg of 10% palladium on carbon was added to a round bottom flask under N2 and 
covered with 165 ml ethanol. Added 3.29 g (10.3 mmol) 4-[(3-metiioxyphenyl)- 
amino]-6-nitro-3-quinolinecarbonitrile and SOOjil anhydrous hydrazine and heated 
mixture to reflux. At 1.5 hours, filtered hot through celite, stripped solvent and dried 
in vacuo, giving 2.876 g of ydlow solid: mass spectrum (electrospray m/e): M-fH = 
10 291.2. 

Example 142 

4-r(3-methoxvphCTvnaminol-6-nidT)-3-qmno linecarbonitrile 

15 A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitio-3-quinolinecarbonitrile, 200 vA 
ethanol, and 3.0 ml (26.0 mmol) m-anisidine was heated to reflux under N2. Removed 
heat at 4.5 hours and made basic with saturated sodium bicarbonate. Stripped solvents 
and azeotroped with ethanol. Slurried with hexane and collected crystals. Washed 
with water, dried in vacuo. Kssolved 5.94 g of crude product in 320 ml boiling ethyl 

20 acetate, stirred with Darco, filtered, stripped solvent, and dried in vacuo, giving about 5 
g of yellow-orange solid: mass spectrum (electrospray nVe): M+H = 291.1. 

Example 143 

N-(44f3-Chloro-4>fluoio-ohenvnamino1-3-cvano-6-auinolinvn>2-butvnamide 

25 

Dissolved 336 mg (4.00 mmol) 2-butynoic acid in 20 ml of THF and chilled to O'^C 
under N2. Added 520 Ml (4.00 mmol) isobutyl chloroformate and 440 nl (4.00 mnool) 
N-methylmoipholine and stined for 10 minutes. Added a solution of 500 mg (1.60 
mmol) 6-amino-4-[(3-chloro-4-fluorophenyl)amino]-3-quinolinecarboniirile, stirred for 
30 15 niinutes at O^C and then at 25^C overnight. Stripped solvent, washed with water, 
collected and dried in vacuo. Recrystallized from ethyl acetate, giving 148 mg of a 
yellow solid: mass spectrum (electrospray m/e): M+H = 379.1, 381. 1. 
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Example 144 

N-f4-r(3-Chloro-4-fluoroDhenvnaminol-3-cvano^mnQlm^^ 

Dissolved LOO g (3.20 mmol) 6-amin<>4-[(3-chloio-4-fluoiophenyl)amino]-3- 
5 quinolinecarbonitrile in 2 ml hot DMF, added 12 ml THF and chilled to O^C under N2. 
Added 490 ^1 (3.52 mmol) triethyl amine and 295 ^1 (3.52 mmol) acryloyl chloride. 
Removed ice bath at 15 minutes, and at 1.5 hours stripped solvent. Slurried residue 
with a dilute sodium bicarbonate, collected solids, and washed with water. 
Reoystallized fipom ethyl acetate, giving 215 mg of yellow solid: mass spectrum 
10 (electrospray m/e): M+H = 367.1, 369.1. 

Example 145 

N-(4-rf3-Chlon>-4-fluQroDhenvnamino1-3-cvan<vfi- 
quinolinvn-4-dimethvlaminQ-2>butenamide 

15 

Dissolved 1.50 g (4.80 mmol) 6~amino-4-[(3-chloro-4-fluon)phenyl)amino]-3- 
quinolinecarbonitrile in 50 ml THF, added 836 ^il (4.80 mmol) N,N-diisopropylethyl- 
amine, and chilled to O'^C under N2. Added 500 ^1 (4.80 mmol) 4-bromo-but-2-enoyl 
chloride and after 1 hour dropwise added the mixture to 10 ml of a 2M solution (19 

20 mmol) of dimethylaraine in THF cooled to -78°C. At 2 hours, added 5 ml (9.5 mmol) 
more of dimethyl amine solution and warmed to 25 °C. After 1 hour, poured onto a 
cold solution of sodium bicarbonate. Extracted with ethyl acetate, dried organics with 
brine and sodium sulfate, reduced to small volume and loaded onto a column of silica 
gel. Eluted with 70% methanol/etiiyl acetate, stripped solvent of desired fractions and 

25 dried in vacuo, giving 427 mg of yeUow solid: mass spectrum (electrospray m/e): 
M+H = 424.0, 426.0. 

Example 146 

N-(4-f(3-Chloro-4-fluorophenvl)amino1-3'Cvano-6- 
30 quinolinyl )>4-diethvlamino-2-butenamide 

Added 500 ^1 (4.80 mmol) 4-bromo-but-2-enoyl chloride to a solution of 1.50 g (4.80 
mmol) ) 6-amino-4-[(3-chloro-4-fluorophenyl)amino]-3-quinolinecarbonitrile and 836 
\il (4.80 mmol) N,N-diisopropylethylamine in 50 ml THF at 0**C under N2. At 1 hour 
35 added the mixture dropwise to 1 .26 ml (24 mmol) diethylaraine in 1 1 ml THF chilled 
to -78°C. Removed dry ice bath after complete addition, and at 2 hours, 45 minutes 
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poured onto a mixtuie of ice and saturated sodium bicarbonate. Extracted with ethyl 
acetate, dried organic layer with brine and sodium sulfate, and stripped solvent. 
Loaded compound onto a column of silica gel, eluted with 35% methanol/ethyl acetate, 
stripped solvent from desired fractions, and dried in vacuo, giving 292 mg of yellow- 
5 orange solid: mass spectrum (electrospray nVe): M+H = 452.4, 454 A 

Example 147 

N-(4-r(3-Chloro-4-fluoroDhenvnaminol-3^cvanQ-6> 
Quinolinvl 1 -4-morphoIino-2-butenamide 

10 

Added 500 Ml (4.80 mmol) 4-bromo-but-2-enoyl chloride to a solution of 1.50 g (4.80 
mmol) 6-amino-4-[(3-chloio-4-flu(nophenyI)amino]-3-quinolinecarbonitrile and 836 
(il (4.80 mmol) N.N-diisopiopylethylamine in 50 ml THF at 0**C under N2. At 1 hour 
added the mixture dropwise to 2.09 ml (24 mmol) morpholine in 10 ml THF at O^'C. 

15 Ronoved ice bath upon complete addition and at 3 hours, poured reaction onto a 
mixture of ice and saturated sodium bicarbonate. Extracted with ethyl acetate, dried 
organic layer with brine and sodium sulfate, and stripped solvent. Loaded compound 
onto a column of silica gel, eluted with 12% methanol/ethyl acetate, stripped solvent 
from desired fractions, and dried in vacuo, giving 798 mg of yellow solid: mass 

20 spectrum (electrospray m/e): M+H = 466.4, 468.4. 

Example 148 

N- ( 4-f (3-chloro-4-fluoTDphen vl)amino1-3-cyanO'6' 
auinolinvl)-2-morDholin-4-vlmethvl-2-prQpenamide 

25 

Partially dissolved 1.37 g (8.(X) mmol) 2-morpholin-4-ylmethyl-2-pn>penoic add in 50 
ml THF and chilled to 0°C under N2. Added 1.06 ml (9.6 mmol) N-methyl- 
morpholine and 833 |il (6.4 mmol) isobutyl chloroformate. Stirred at 0°C for 1 hour 
and added a solution of LOO g (3.20 mmol) 6-amino-4-[(3-chloro-4-fluorophenyl)- 

30 amino]-3-quinolinecarbonilrile in 5 ml pyridine. Stirred overnight at 25°C. Poured 
onto a mixture of ice and saturated sodium bicarbonate, extracted with ethyl acetate, 
dried organic layer with brine and sodium sulfate, and stripped solvent to a smaU 
volume. Loaded onto a colunui of silica gel, eluted with 1% methanol/ethyl acetate, 
stripped solvent from desired fractions and dried under vacuum, giving 139 mg of 

35 yellow-orange solid: mass spectrum (electrospray m/e): M+H = 465.8, 468.0. 
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Example 149 

6-Amino-4-rf3-chlon>-4-fluorophenyl)aminoV3-qirinoKneca^ 

A mixture of 5.360 g (15.6 mmol) 44(3-chloro-4-fluorophenyl)ainino]-6-nitro-3- 
5 quinolinecarbonitrile, 250 ml ethanol, and 17.67 g (78.2 mmol) SnCl2 dihydrate was 
heated to reflux under N2. Removed heat at 1.5 hours and added ice water. Made 
basic with sodium bicarbonate. Stirred for 2 hours extracted with chloroform. Added 
brine to the separatory fiinnel to help separate layers. Stirred organic layer with Darco 
and dried with sodium sulfate. Filtered, stripped solvent and dried in vacuo, giving 
10 4.460 g of yellow-biown solid: mass spectrum (electrospray nVe): M+H = 312.9, 
315.0. 

Example 150 

4-rf3-chlon>4-fluorophCTvnaniinol-6-nitn>-3-quinolinecarbonitrile 

A mixture of 5.00 g (21.5 mmol) 4-chlon>-6-nitro-3-quinolinecarbonitrile, 200 ml 
ethanol, and 3.75 g (25.8 mmol) 3-chloro-4-fluoroaniline was heated to reflux under 
N2. Removed heat at 3.5 hours and added a solution of saturated sodium bicarbonate 
until mixture was basic. Stripped solvents and azeotroped with ethanol. Slurried 
residue with hexane, collected solids, washed with water and dried in vacuo. 
Dissolved solids in 250 ml boiling ethyl acetate, stirred with Darco, and filtered. 
Stripped solvent and dried in vacuo, giving 6.036 g of yellow solid: mass spectmm 
(electrospray m/e): M+H = 343.1, 345.1. 

25 Example 151 

N-f4-ff4-Bromophenvl)amino1-3-cvano-6-quinolinvn-2-propenamide 

Dissolved 500 mg (1.47 mmol) 6-amino-4-[(4-bromophenyl)amino]-3-quinolinecarbo- 
nitrile in 1 ml hot DMF, added 6 ml THF and chilled to 0°C under N2. Added 226^1 
30 (1.62 mmol) triethylamine and 135 |il (1.62 mmol) aciyloyl chloride. Removed ice 
bath at 15 minutes. At 1.5 hours, stripped solvent, slurried residue in dilute sodium 
bicarbonate, collected solids, and dried in vacuo. Boiled solids in ethyl acetate, 
collected, and dried in vacuo, giving 194 mg of yellow-orange solid: mass spectrum 
(electrospray m/e): M+H = 393.1, 395.1. 

35 



15 



20 
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Example 152 

6-Arnino-4-r(4-bromophenvDaimnol"3K|uinolinecaite 

A mixture of 3.10 g (8.40 nraiol) 4- [(4-bromophenyl)aniino]'6-nitn>-3-quinoline- 
5 carbonitrile, 155 ml ethanol, and 9.47 g (42.0 mmol) SnCla dihydrate was heated to 
reflux under N2. After 4 hours, removed heat and added ice water. Made basic with 
sodium bicarbonate and stirred for 2 hours. With mixture still basic, extracted with 
chloroform, stirred organic layer with Darco and dried with sodium sulfate. Filtered, 
stripped solvent and dried in vacuo, giving 2.265 g of brown-yellow solid: mass 
10 q)cctrum (elcctrospray nVe): M+H = 339.0, 341.0. 

Example 153 

4- rf4"BrDmophenvl)aminol-6-nitro-3-quinolinecarbonitrile 

15 A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 ml 
ethanol, and 4.42 g (25.8 mmol) p-bromoaniline was heated to reflux under N2 for 3 
hours. Removed heat and added saturated sodium bicarbonate until basic. Stripped 
solvents and azeotroped with ethanol. Slurried residue with hexane, collected solids, 
and air dried. Washed with water and dried in vacuo. Boiled in 1.4 liters ethyl acetate, 

20 and without completely dissolving all solids, stirred with Darco, and filtered. Stripped 
solvent and dried in vacuo, giving 3.524 g of yellow solid: mass spectrum 
(elcctrospray m/e): M+H = 369, 370.9. 

Example 154 

25 N- f 3-Cvano-4-rf 3,4-difluorophenvl)aminol-6-quinolinvll-2-propcnamide 

Dissolved l.OOg (3.37 mmol) 6-amino-4-[(3,4-difluorophenyl)amino]-3-quinoline- 
carbonitrile in 2 ml DMF, added 12 ml THF, and chilled to O^'C under N2. Added 5 17 
pi (3.71 mmol) triethylamine and 310 ^tl (3.72 mmol) acryloyl chloride. Removed ice 
30 bath a 15 minutes. At 3.5 hours stripped solvent and slurried residue with dilute 
sodium bicarbonate. Collected solids, washed with water, and air dried. Boiled in 
ethyl acetate, collected solids and dried in vacuo, giving 332 mg of yellow solid: mass 
spectrum (elcctrospray m/e): M+H = 35 1 . 1 . 
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Example 155 

6-Amino-44f3,4-difluoniphenvnamino1-3-quinolinecar^ 

Amixturc of 453 g (13.9 mmol) 4-[(3,4-difluorophenyl)amino]-6-nitro-3-quinoline- 
5 carbonitrile, 200 ml ethanol and 15.72 g ( 69.4 mmol) SnCl2 dihydrate was heated to 
reflux imder N2. Removed heat at 1.5 hours, added ice water and made basic with 
sodium bicarbonate. Stirred for 2 hours and extracted with chloroform. Stirred 
organic layer with Darco, dried with sodium sulfate and filtered. Stripped solvent and 
dried in vacuo, giving 3.660 g of ydlow-green solid: mass spectrum (electrospray 
10 m/e): M+H = 297.1. 



Example 156 

4-rf3.4'DifluoKyhenyl)aminoV6-nitn>-3-quinolinecarbonitrile 

15 A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 250 ml 
ethanol and 2.55 ml (25,8 mmol) 3,4'difluoroaniline was heated to reflux under N2. 
Removed heat at 3.5 hours and made basic with saturated sodium bicarbonate. 
Stripped solvents and azeotroped with ethanol. Slurried residue with hexane, collected 
solids and air dried. Washed with water and dried in vacuo. Dissolved in ethyl acetate, 

20 stirred with Darco, filtered, stripped solvent and dried in vacuo, giving 5.02 g of 
yellow solid: mass spectmm (electrospray m/e): M+H = 327.1. 



Example 157 

N-f4'rf3-Chloro-4-thiophenoxvphenvnaminol-3-cvano-6-quinohnvn-2'butvnamide 

25 

Dissolved 314 mg (3.72 mmol) 2-butynoic acid in 40 ml THF under N2. Chilled to 0** 
and added 409 \Jd (3.72 mmol) N-methylmoipholine and 485 fil (3.72 mmol) isobutyl 
chloroformate and stirred for 10 minutes. Added dropwise a solution that was prepared 
by dissolving 1.00 g (2.48 mmol) 6-aniino-4-[(3-chIoro-4-thiophenoxyphenyl)amino]- 

30 3-quinolinecarboniirile in 2.0 ml hot DMF and adding 20 ml THF. Stirred mixture for 
15 minutes at 0° and 25^C overnight. To drive reaction to completion, added 1.24 
mmol of the mixed anhydride (104 mg acid, 136 |il NMM, and 161 |il isobutyl 
chloroformate) in 15 ml THF. Stirred overnight. Stripped solvent, dried in vacuo. 
Recrystallized from ethyl acetate, dried in vacuo, giving 284 mg of yellow-orange 

35 solid: mass spectrum (electrospray m/e): M+H = 469.2, 471.2. 
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Example 158 

6-Aimno-4-rf3-chloro-4-thiophenoxvphenvnaniino1-3-Qu^^^ 

A mixture of 6J53 g (15.6 mmol) 4-[(3-chlorc>-4-thiophenoxyphenyl)aniino]-6-iiitro- 
5 3-quinolinecarbonitrile, 250 ml ethanol, and 17.66 g (78.0 mmol) SnCl2 dihydrate was 
heated to reflux under N2. Removed heat at 2 hours, added large volume of ice water, 
and made basic with sodium bicarbonate. Stirred for 2 hours and with mixture still 
basic, extracted with chloroform. Stirred organic layer with Darco, dried with sodium 
sulfate, filtered, stripped solvent and dried in vacuo, giving 5.996 g of yellow-brown 
10 solid: mass spectrum (electrospray m/e): M+H = 403. 1 , 405. 1 . 

Example 159 

4-r(3-ChlorD-4-thiophenoxyphenynaririno1-6-nitn>-3-quinolinecarbonilrile 

15 A mixture of 5.00 g (21.5 mmol) 4-chlorx>-6-nitro-3-quinolinecarbonitnle» 250 ml 
ethanol, and 6.07 g (25.6 mmol) 3-chloro-4-thiophenoxyaniline was heated to reflux 
under N2. Removed heat at about 8 hours, made basic with saturated sodium 
bicarbonate, stripped solvents and azeotroped with ethanol. Slurried residue with 
hexane and collected solids. Washed with water and dried in vacuo. Dissolved nearly 

20 completely in 400 ml ethyl acetate, stirred with Darco and filtered. Stripped solvent and 
boiled in hexane to remove last of the excess aniUne. Dried in vacuo, giving 6.90 g of 
red solid: mass spectrum (electrospray m/e): M+H = 433.1, 435.1. 

Example 160 

25 N« f 3-Cvano-4-r(3-cvanophenynamino1 -6-quinolinvl ) -2-propenamide 

Dissolved 729 mg (2.56 mmol) 6-arruno-4-[(3-cyanophenyl)aniino]-3-quinoline- 
carbonitrile in 2 ml hot DMF, added 12 ml THF and cooled to 0®C under N2. Added 
392 ^il (2.81 mmol) triethylamine and 234 ^il (2.81 mmol) acryloyl chloride. Removed 
30 ice bath after 15 minutes and stripped solvent at 2 hours. Washed residue with water 
and collected solids. Recrystallized from ethyl acetate and dried in vacuo, giving 318 
mg of yellow solid: mass spectrum (electrospray m/e): M+H = 340.1. 
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Example 161 

N-f3-Cvano-4-rf3-cvanophenvnamno1-6-quinoUnvn-4-pipeTidin^^ ^ 

Partially dissolved 1.46 g (8.75 mmol) 4-piperidino-2-butynoic acid in 100 ml THF 
5 and chilled to OX under N2. Added 1.16 ml (10.5 mmol) N-methylmOTpholine and 
911jil (7.00 mniol) isobutyl chloroformate and stined for 30 minutes. Added a 
solution of 1.00 g (3.50 mmol) 6-amino-4-[(3-cyanophenyl)amino]-3-quinoline- 
carbonitrilein 8 ml pyridine. At 3.5 hours poured onto ice bath and made basic with 
saturated sodium bicarbonate. Extracted with ethyl acetate, dried organic layers with 
10 magnesium sulfate, filtered, and reduced solvent to a small volume. Loaded compound 
onto a column of silica gel and eluted with 7% methanol/ethyl acetate. Stripped solvent 
from desired fractions and dried in vacuo» giving 1.008 g of off-white solid: mass 
spectrum (electrospray nVe): 435.0. 

IS Example 162 

frAmino-4-[(3-CYanophenyl)amino1-3-quinQling^ari)oni|rile 

Added 100 mg of 10% palladium on carbon to a round bottom flask under N2 and 
covered with 50 ml ethanol. Added l.OOg (3.17 mmol) 4-[(3-cyanophenyl)amino]-6- 
20 nitro-3-quinolinecarbonitrile and 250 \Jd (7.39 mmol) anhydrous hydrazine and heated 
to reflux. Removed heat at 2 hours and filtered hot through celite. Stripped solvent 
and dried in vacuo, giving 887 mg of yellow solid: mass spectrum (electrospray tn/c): 
M+H = 286.2. 

25 Example 163 

4-rf3-Cvanophenyl)aminol-6-nitn>-3-quinolinecaibonitrile 

A mixture of 5.00 g (21.5 mmol) 4-chlon>6-mtro-3-quinolinecarbonitrile, 200 ml 
ethanol, and 3.04 g (25.8 mmol) 3-aminobenzonitriIe was heated to reflux. Removed 
30 heat at 3.5 hours and made basic with saturated sodium bicarbonate. Stripped solvents 
and air dried. Slurried residue with hexane and collected solids. Washed with water 
and dried in vacuo. Boiled in large volume ethyl acetate, collected solids and dried in 
vacuo, giving 5.15 g of yellow-brown solid: mass spectrum (electrospray m/e): 
316.0. 
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Example 164 

N-f3-Cvan(>-4-rf3-ethvnvlphenvnainino1-6-qmnol invl]-2-butv^ 

Dissolved 370 mg (4.40 nimol) 2-butynoic add in 20 ml THF under N2 and chilled to 
5 O^C. Added 484 \H (4.40 mmol) N-methylmcMpholine and 572 ^1 (4.40 nunol) 
isobutyl chlorofonnate and stirred for 10 minutes. Added a solution of 500 mg (1.76 
mmol) 6-amino-4-[(3-ethynylphenyl)amino]-quinoline-3-carbonitrile in 1 ml DMF and 
10 ml THF. Removed ice bath at 15 minutes and stirred overnight at 25^C. Stripped 
solvent, slurried residue with water, collected solids, and dried in vacuo. Boiled in 
10 ethyl acetate, collected solids and dried in vacuo, giving 494 mg of yellow solid: mass 
spectrum (electrospray m/e): M+H= 350.9. 



Example 165 

N-f3-Cvano-4-r(3-ethvnvlphenvnamino1-6-quinolinvn-2-propenamide 

15 

Dissolved l.(X)g (3.52 mmol) 6-amino-4-[(3-ethynylphenyl)amino)-3-quinoline- 
carbonitrile in 2 ml hot DMF, added 12 ml THF and chilled to 0°C under N2. Added 
539 ^il (3.87 mmol) triethylamine and 322 ^il (3.87 mmol) acryloyl chloride. Removed 
ice bath at 15 minutes and stripped solvent at 1.5 hours. Slurried residue in water, 
20 collected solids and air dried overnight. Recrystallized from ethyl acetate, dried in 
vacuo, giving 302 mg of orange solid: mass spectrum (electrospray m/e): 339.1. 

Example 166 

N-f 3-cvanQ-4-r(3-ethvnylphenyDaminol-6-quinolinvl )-4-piperidino-2-butvnamide 

25 

Pardally dissolved 1.03 g (6.16 nunol) 4-piperidino-2-butynoic acid in 70 ml THF and 
chilled to 0** under N2. Added 812 \i\ (7.38 mmol) N-methylmorpholine and 640 nl 
(4.92 nunol) isobutyl chloroformate. After 0.5 hour stirring, added a solution of 700 
mg (2.46 mmol) 6-amino-4-[(3-ethynylphenyl)amino)-3-quinolinecarbonitrile 

30 dissolved in 5 ml pyridine. At 1 hours poured onto ice bath and made basic with a 
saturated solution of sodium bicarbonate. Extracted with ethyl acetate, dried organics 
with sodium sulfate, reduced to a small volume and loaded onto a column of silica gel. 
Eluted with 8% methanol in ethyl acetate. Stripped solvent of desired fractions and 
dried in vacuo, giving 641 mg of yellow-orange solid: mass spectrum (electrospray 

35 m/e): 

M+H = 434.2. 
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Example 167 

6-Amino-4-rf3-ethvnvlphenvnaminoV3-quinQl m^ 

5 A mixture of 2.00g (6.36 mmol) 4-[(3-ethynylphenyl)amino]-6-nitro-3-quinoline- 
carbonitrile, 100 ml ethanol, and 7.19 g (31.8 mmol) SnCh dihydrate was heated to 
reflux under N2. Removed heat at 3.5 hours and added ice water. Made basic with 
sodium bicarbonate and stirred for 2 hours. Extracted with chloroform, stirred organic 
layer with Darco, dried with sodium sulfate, filtered, stripped solvent, and dried in 

10 vacuo, giving 1.737 g of yellow-brown solid: mass spectrum (electiospray nVe): 
M+H = 285.2. 



Example 168 

4-rf3-Ethvnvlphenvnaminol-6-nitro-3-qui nolinecarbonitrile 

15 

A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 nil 
ethanol, and 3.82 g (32.6 mmol) 3-ethynylaniline was heated to reflux under N2. 
Removed heat at 3.5 hours and added a solution of saturated sodium bicarbonate until 
basic. Stripped solvents and azeotroped with ethanol. Slurried residue with hexane 
20 and collected solids. Washed with water and dried in vacuo. Dissolved in ethyl 
acetate, stirred with Darco, filtered, stripped solvent and dried in vacuo, giving 4.544 g 
of yellow solid: mass spectrum (electrospray m/e): M+H = 315.1. 



Example 169 

25 N-(4-rG-B romophenyl)aminoV3-cvano-6-quinolinvn-4-piperidino-2-butvnamide 

Partially dissolved 1.23 g (7.37 mmol) 4-piperidino-2-butynoic acid in 40 ml THF and 
chilled to O^'C under N2. Added 973 ^il (8.4 mmol) N-methylmorpholine and 768 Jil 
(5.9 mmol) isobutyl chloroformate. Stirred 10 minutes and added a solution of LOO g 

30 (2.95 mmol) 6-aminO'4-[(3-bromophenyl)amino]-3-quinolinecarbonitrile in 2 ml DMF 
and 10 ml THF. Removed ice bath at 15 minutes and at 5 hours added 2.95 mmol 
more of mixed anhydride (.493 g acid, 487 nl NMM, and 384 ^1 isobutyl chloro- 
formate), stirred overnight at 25°C. Stripped solvent, slurried residue with water, and 
collected solids. Boiled in ethyl acetate and collected. Dissolved in 20% 

35 methanol/chloroform and coated 5 g of silica gel. Flash chromatographed with 20% 
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methanol/ethyl acetate, stripped solvent of desired fractions and dried in vacuo, giving 
122 mg of brown solid: mass spectrum (electrospray m/e): M+H = 488.0, 489.9. 

Example 170 

5 N-f4-r(3-Bromot)henvnaminol-3-cvano-6-QuinoUnvn-4-diDrapvl^^^^ 

Partially dissolved 1.28 g (7.0 mmol) 4-dipropylamino-2-butynoic acid in 100 ml THF 
and chilled to O^'C under N2. Added 974 ^1 (8.85 mmol) N-methylmoipholine 768 ^1 
(5.90 mmol) isobutyl chlorofomiate and stirred for 30 minutes. Added a solution of 

10 L(X) g (2.95 mmol) ) 6-amino-4-[(3-bromophenyl)amino]-3-quinolinecarbonitrile in 8 
ml pyridine. At two hours, quenched with ice water and extracted with ethyl acetate. 
Dried organic layer with magnesium sulfate, reduced solvent to a small volume and 
loaded onto a column of silica gel. Eluted with ethyl acetate, stripped solvent from 
desired fractions and dried in vacuo, giving 764 mg of yellow solid: mass spectrum 

15 (electrospray m/e): M+H = 504, 506.4. 

Example 171 

N- ( 4-r(3-BTDmophenynaminoV3'Cvano-6-quinolinvn-2- 
morpholin-4-ylmethyl-2-propenamide 

20 

Pardally dissolved 1.26 g (7.37 mmol) 2-morpholin-4-ylmethyl-2-propenoic acid in 40 
ml THF and chilled to OX under N2. Added 810 M^l (7.37 mmol) N-methylmoipholine 
and 950 ^il (7.37 mmol) isobutyl chlorofomiate. After stirring 10 minutes, added a 
solution of 1.00 g (2.95 mmol) 6-amino-4-[(3-hn>mophenyl)amino]-3-quinoline- 
25 carbonitrile in 2.5 ml DMF and 20 ml THF. Stripped solvent at 2 hours, slurried 
residue with water, collected solids, and dried in vacuo. Reciystallized from ethyl 
acetate and dried in vacuo, giving 334 mg of yellow-orange solid: mass spectrum 
(electrospray m/e): M+H = 492, 494.3. 

30 Example 172 

N- ( 4-rf 3-Bromo-4-fluorophenvl)aminol-3-cyano-6- 
quinolinvl M-dimethylamino-2-butcnamide 



35 



Made 2.25 mnx>l of 5-bromo-but-2-enoyl chloride by mixing 386 ^il (2.25 mmol) 
trimethylsilyl 4-hromo-but-2-enoate, 10 ml methylene chloride, 294 ^1 (3.38 mmol) 
oxalyl chloride, and 2 drops of DMF. After bubbling had subsided, removed solvent 
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and dissolved in 10 ml THF. This solution was added to a mixture of 800 mg (2.25 
mmol) 6-amino-4-[(3-bn>mo4-fluorophenyl)amino]-3-quinolinecarbomtrU 50 ml 
THF, and 392 ^1 (2.25 mmol) N,N-diisopropylcthylamine chilled to C^C under N2. At 
1 hour, added dropwise to a solution of 5.62 ml of 2.0M dimethyl amine in THF (1 1.2 
5 nrax)l) at -78X. Removed dry ice bath after complete addition. After 2 hours, poured 
into a cold solution of sodium bicarbonate, extracted with ethyl acetate, dried organic 
layer with sodium sulfate and reduced solvent to a small volume. Loaded onto a 
column of silica gel and eluted with 50% methanoVethyl acetate. Stripped solvent of 
desired fractions and dried in vacuo, giving 386 mg of yellow solid: mass spectrum 
10 (electrospray m/e): M+H = 467.9, 469.9. 

Example 173 

N- f 4-rf 3-Bromo-4-fluorophen vl)aminol'3-cvano-6' 
quinolinvn-4-diethvlamino-2-butenamide 

15 

Made 2.25 mmol of 5-bromo-but-2-enoyl chloride by mixing 386 ^1 (2.25 mmol) 
trimethylsilyl 4-hromo-but-2-enoate, 10 ml methylene chloride, 294 ^il (3.38 mmol) 
oxalyl chloride, and 2 drops of DMF. After bubbling had subsided, removed solvent 
and dissolved in 10 ml THF. This solution was added to a mixture of 800 mg (2.25 

20 mmol) 6-amino-4-[(3-bromo-4-fluorophenyl)amino]-3-quinolinecarboniaile, 50 ml 
THF, 3 ml DMF (failed to dissolve amine) and 392 .ul (2.25 mmol) N,N-diisopropyl- 
ethylamine chiUed to 0°C under N2. Removed ice hath at 20 minutes. At 1 hour added 
dropwise to a solution of 1.2 ml (1 1.2 mmol) diethylamine in 4.4 ml THF chilled to 
-78^C. Removed dry ice bath after complete addition and stirred for 3 hours. Poured 

25 intt> a mixture of ice and saturated sodium bicarbonate, extracted with ediyl acetate, 
dried organic layer with sodium sulfate and reduced solvent to a small volume. Loaded 
compound onto a column of silica gel, eluted with 30% methanol/ethyl acetate, stripped 
solvent fiom desired fi-actions and dried in vacuo, giving 321 mg of yellow-brown 
solid: mass spectrum (electrospray m/e): M+H = 496.0, 497.9. 

30 

Example 174 

N-l4-rf3"Bromo-4-fluorophenvDaminol-3-cyanO"6- 
quinolinyl ) -4-morpholino-2-butenamide 



35 



Made 2.25 mmol of 5-hromo-but-2-CToyl chloride by mixing 386 nl (2.25 mmol) 
trimethylsilyl 4-bromo-but-2-enoate, 10 ml methylene chloride, 294 ^1 (3.38 mmol) 
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oxalyl chloride, and 2 drops of DMF. After bubbling had subsided, removed solvent 
and dissolved in 10 ml THF. This solution was added to a mixture of 800 mg (2.25 
mmol) 6-aniino-4-[(3-bromo-4-fluorophenyl)amino]-3-quinolinecarbonitri^ SO mi 
THF, and 392 (2.25 mmol) N,N-diisopropylethylamine chilled to O^C under N2. At 

5 1 hour, added the mixture dropwise to a solution of 1 ml (1 1.2 mmol) morpholine in 
4.5 ml THF chilled to O^^C. After craiplete addition, removed the ice bath, and at 2 
hours poured onto a mixture of ice and saturated sodium bicarbonate. Extracted with 
ethyl acetate, dried organic layer with sodium sulfate and reduced solvent to a small 
volume. Loaded onto a column of silica gel, eluted with 12% methanoVethyl acetate, 

10 stripped solvent from desired fractions and dried in vacuo, giving 369 mg of yellow 
solid: mass spectrum (electrospray m/e): M+H = 509.9,511.9. 



Example 175 

N-f4-rf3-Bromo-4-fluorophenvnaminQl-3>cvanQ -7-methoxv-6- 
15 qwnQhnYl]-4-mQiphQlinQ-2-bytfin^ipae 

Made 2.07 mmol of 5-bromo-but-2"^noyl chloride by mixing 363^1 (2.07 mmol) 
trimethylsilyl 4-bromo-but-2-enoate, 8 ml methylene chloride, 270 ^1 (3.10 mmol) 
oxalyl chloride and 2 drops of DMF. Removed solvent when bubbling subsided and 

20 dissolved in 10 ml THF. The acid chloride solution was added to a mixture of 800 mg 
(2.07 nrniol) 6-amino-4-[(3-bromo-4-fluorophenyl)amino]-7-methoxy-3-quinoline- 
carbonitrile, 50 ml THF, and 721 jil (4.14 mmol) N,N-diisopropylethylaminc chilled to 
0°C under N2- At 1.5 hours added this mixture to a solution of 900 jil (10.4 mmol) 
morpholine in 4.3 ml THF at 0°C. Warmed to 25''C after complete addition, and at 2 

25 hours added 900 (Xl more morpholine. At 3 hours, poured onto a mixture of ice and 
saturated sodium bicarbonate, extracted with ethyl acetate, dried with sodium sulfate, 
and reduced solvent to a small volume. Loaded compound onto a column of silica gel, 
eluted with 12% methanol/ethyl acetate, stripped solvent from desired fractions, and 
dried in vacuo, giving 287 mg of orange-brown solid: mass spectrum (electrospray 

30 m/e): M+H = 539.9, 541.9. 



Example 176 

4-rf3-Bromophenvl)aminoV7-ethoxV'6-methoxv-3-quinohnecarbonitrile 



35 



A mixture of 500 mg (1.90 mmol) 4-chloro-7-ethoxy-6-methoxy-3-quinoline- 
carbonitrile, 20 ml ethanol, and 250 ^1 (2.28 mmol) 3-bromoaniline was heated to 
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reflux under N2. At 3 hours, added 103 ^1 (0.95 nunol) and 10 ml ethanol and 
refluxed overnight. Removed heat and made basic with saturated sodium bicarbonate. 
Stripped solvent, slurried residue with hexane, collected solids, and dried. Washed 
with water and dried in vacuo, giving 554 mg of tan solid: mass spectrum 
5 (electrospray nVe): M+H = 398, 399.8. 

Example 177 

7-Ethoxv-4-rf3-hvdroxv-4-nMithvlphenvnaminol>frmethoxv-3-qmnQlinec^ 

10 A mixture of 500 mg (1.90 mmol) 4-chlon>7-ethoxy-6-methoxy-3-quinoline- 
caibonitrile, 30 ml ethanol, and 281 mg (2.28 mmol) 3-hydn)xy-4"methylaniline was 
heated to reflux under N2 overnight. Removed heat and made basic with saturated 
sodium bicarbonate. Stripped solvents and slurried residue in hexane. Collected 
solids, washed with water, and dried in vacuo, giving 364 mg off-white solid: mass 

15 spectram (electrospray m/e): M+H = 349.9. 

Example 178 

4-CWQro'7"gthQw-6-m«h9?^y-3-qyit^ol!figgprbQnitril^ 

20 Mixed 122 mg (0.50 mmol) 7-ethoxy-l,4-dihydro-6-methoxy-4-oxo-3-quinoline- 
carbonitrile and 2.0 ml methylene chloride under N2 and kept temperature near 25*^C. 
Added 218 ^1 (2.5 mmol) oxalyl chloride and 10 \il (0.125 mmol) DMF. Stirred 
overnight, diluted with chloroform and stirred in saturated sodium bicarbonate until 
basic. Separated layers and dried organics with magnesium sulfate, stripped solvent 

25 and dried in vacuo, giving 1 17 mg of tan solid: mass spectrum (electrospray m/t): 
M+H = 262.8, 264.8. 

Example 179 

7-Pthoxy-li4-dihydro-6-mgthoxy'4-oxO'3-qmnQlincg^ 

30 

Added 54.0 ml (135 mmol) n-butyl lithium to 150 ml THF and chiUed to -78°C under 
N2. Added dropwise over 20 minutes 7.05 ml (135 mmol) acetonitrile in 200 ml THF. 
Stirred 15 minutes and added a solution of 17.99 g (64.2 mmol) methyl 4-ethoxy-5- 
methoxy-2-(dimethylaminomethyleneamino)benzoatein 150 ml THF dropwise over 20 
35 minutes. Let stir for 0.5 hour at -78°C. Added 11.0 ml (193 mmol) acetic acid and 
warmed gradually to 25^C. After 2.5 hours, stripped solvent, slurried residue with 
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water, collected solids and dried in vacuo, giving 13.025 g of yellow solid: mass 
spectnun (electrospray lo/e): M+H:=' 245.2. 

Example 180 

5 Methvl 4-ethoxv-5-methoxv-2-fdimethvlaminomethvleneamino^benzoate 

A mixture of 15.056 g ( 66.9 nunol) methyl 2-amino-4-ethoxy-5-methoxybenzoate and 
14.1 ml (100 mmol) N»N-dimethylformamide dimethylacetal was heated to 100°C 
under N2. At 4.5 hours added 4.7 ml (33.3 mmol) more DMF/DMA and removed heat 
10 at 5 hours. Stripped solvent, azeotroped with toluene, and dried in vacuo, giving 
18.21 1 g of grey-brown solid: mass spectrum (electrospray m/e): M+H = 281.3. 

Example 181 

Methyl 2-anrino-4-ethoxv-5-methoxvbenzpatfi 

15 

A mixture of 24.110 g (94.5 mmol) methyl 4-ethoxy-5-methoxy-2-nitn>benzoate, 
15.81 g (283 mmol) iron powder, 25.28 g (472 mmol) ammonium chloride, 135 ml 
water, and 350 ml methanol was heated to reflux under N2. At both 3 and 5.5 hours 
added the same amount of iron and ammonium chloride. Removed heat at 6.5 hours, 
20 added ethyl acetate and saturated sodium bicarbonate, filtCTed through celite and 
separated layers. Washed organic layer with saturated sodium bicarbonate, dried with 
magnesium sulfate, stripped solvent, and dried in vacuo, giving 17.594 g of pink solid: 
: mass spectrum (electrospray m/t): M+H = 226.2. 

25 Example 182 

Mg%l 4-^ttiQxy-g-methQ?^y-2-nitrpbenw^te 

Dissolved 5.(X)g (23.7 nunol) methyl 4-ethoxy-3-methoxybenzoate in 25 ml acetic add 
under N2 and added 6.1 ml (95.1 mmol) 69% nitric acid dropwise over 30 minutes. 
30 Heated to 50°C for 1.5 hours and poured onto ice bath. Extracted with chloroform, 
washed with dilute sodium hydroxide solution and filtered through magnesium sulfate. 
Stripped solvent and dried in vacuo, giving 5.268 of off-white solid: mass spectrum 
(electrospray m/e): M+H = 255.8. 
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Example 183 

Methvl 4-ethoxy-"3-metfaoxvben2mte 

A mixture of 25.0 g (137 mmol) methyl vamllate, 38.87 g (274 mmol) potassium 
5 carbonate, 500 ml DMF, and 16.5 ml (206 mmol) ethyl iodide was heated to lOO^C 
under N2. At 2.5 hours, cooled and removed solids. Stripped solvent, and partitioned 
between water and methylene chloride. Stripped solvent and dried in vacuo, giving 
25.85 g of white solid: mass spectrum (EI m/e): M = 210.0. 

10 Example 184 

N-f4-f(3-Chloro-4-fluorophenyl)aminol-3-cvano-6- 
quinolinvll-4-dimethvlamino-fZV2-butenamide 

A mbcture of 0.05g (O.llSmmol) N-[4[(3-chloro-4-fluorophenyl)aminol-3-cyano-6- 
15 quinoIinyl]-4-dimethylamino-2-butynamide and 6mg of lindlar catalyst in lOnaL of 
methanol was hydrogenated at room temperature overnight. The mixture was filtered 
through a pad of Celite. After the solvent was removed, the residue was purified by 
thin-layer chromatogr^hy eluted with 30% methanol in ethyl acetate. The product was 
dried to give 0.01 8g (36%) pale yellow solid; HRMS m/z 423.1270 (M* ). 

20 

Example 185 

N-r4-rf3"Chloro-4-fluorophenyl)aminol-3-cvano-6- 
quinolinvn-4-methoxv-(ZV2-butcnamide 

25 A mixture of 0.05g (O.llSmmol) N-[4[(3-chlQro-4-fluorophenyl)amino]-3-cyano-6- 
quinolinyl]-4-methoxy-2-butynamide and 6mg of Lindlar catalyst in 15mL of methanol 
was hydrogenated at room temperature for 5.5hrs. The mixture was filtered through a 
pad of Celite. The solvent was removed to give 0.05g (99.7%) yellow solid; HRMS 
m/z 410.0928 (M% 

30 

Example 186 

4-fr4-rf3>BTomophenyl)amino1-3-cvano-6'quinolinyn- 
amino1>2-methvlene>4-oxo-butanQic acid 



35 



Itaomic anhydride (0.1 4g, 1.25mmoI) was added portionwise to a solution of 0.1 g 
(0.30mmol) of 6-amina4-[(3-bn>mophenyl)amino]-3-quinolinecarbonitrile in 2mL of 
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etfayl acetate under N2. After stirring at room temperature overnight, tlie reaction 
solution was added into ice water and hexane. The product was collected, washed with 
water, ether and hexane, and dried in vacuo to give 0.09g (68%) of yellowish brown 
soBd; ESMS miz 451.2 (M+lT). 

5 

Example 187 

N-r4-rf3-Bromophenvnamino1-3-cvano-6K]uinoHnvl1-4-diethvlamino> 2-butvn 

Isobutyl chloroformate (0.261g, 1.91mmol) was dropwise added into an ice cold 
10 solution of 4-diethylamino-2-butynoic acid (0.456g, 2.94mmol) and N-methyl- 
morpholine (0.294g, 2.94mmol) in 50mL of tetrahydrofuan under N2. After stirring 
for 3Qmin, a solution of 0.5g (L47mmol) of 6-amino-4-[(3-bromophenyl)amino]-3- 
quinolinecarbonitdle in 3mL of pyridine was added dropwise and the mbctuie was 
stirred at O^C for 2hr. The reaction was quenched with ice water, poured into saturated 
IS sodium Incarbonate and brine, and extracted witii ethyl acetate. The ethyl acetate layer 
was concentrated and purified by thin-layer chromatography eluted witii 15% metiumol 
in ethyl acetate. The product was collected, and dried in vacuo to give 0.2g (28.5%) of 
pale greenish yellow soUd; ESMS m/z 476.2, 478.2 (M+lT); mp 133-135 °C. 

20 Example 188 

N-r4-r(3«BromophenyDamino1-3-cvano-6"quinolinvn-4-(N- 
ethvlpipcrazinoV2-butvnamide 

Isobutyl chlorofomiate (0.785g, 5.75mmol) was dropwise added into an ice cold 
25 solution of 4-(N-^thylpiperazino)-2-butynoic add (1.75g, 8.85mmol) and N-methyl- 
morpholine (L3453g, 13.3mmol) in 50mL of tetrahydrofuan under N2. After stirring 
for 30min, a solution of 1.5g (4.42mmol) of 6-amino-4-[(3-bromophenyl)aniino]-3- 
quinolinecarbonitrile in lOmL of pyridine was added dropwise and the mixture was 
stirred at O^C for 2hr. The reaction was quenched with ice water, poured into saturated 
30 sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl acetate layer 
was concentrated and purified by flash column chromatography. The product fractions 
were collected, and dried in vacuo to give L07g (46%) of light brown solid; ESMS mIz 
517.1. 519.1 (M+H^); mp 161X (dec). 
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Example 189 

N-r4-rf3-Chloro-4-fluorophenvnamino1-3-cvancvfr 
quinolinyn-4-dietfavlamino-2-butvnamide 

5 Isobutyl chloroformate (0.06 Ig, 0.448mmol) was drop wise added into an ice cold 
solution of 4-diethylaimno-2-butynoic acid (0.104g, 0.672nimol) and N-methyl- 
morpholine (0.068g, 0.672mmol) in lOmL of tetrahydrofuan under N2. After stirring 
for 30min, a solution of 0.1 g (0.32mmol) of 6-amino-4-[(3-chlon>4-fluoiophenyl)- 
amiiK>]-3-quinolinecarb(Hiitrile in L5mL of pyridine was added dropwise and the 

10 mixtuie was stirred at O^C for 1.5hr. The reaction was quenched with ice water, 
poured into saturated sodium bicarbonate and brine, and extracted with ethyl acetate. 
The ethyl acetate layer was concentrated and purified by thin-layer chromatography 
eluted with 15% medianol in ethyl acetate. The product was collected, and dried in 
vacuo to give 0.046g (32%) of light brown solid; ESMS m/z 450.2, (M+H*); mp 1 17- 

15 120 

Example 190 

N-f4-ff3-BromophenvDamino1"3-cvano-6-quinolinvll-4- 
(N-methvlDiperazinoV2-butvnamide 

20 

Isobutyl chloroformate (0.785g, 5.75mmol) was dropwise added into an ice cold 
solution of 4-(N-methylpiperazino)-2-butynoic acid (1.65g, 8.85mmol) and N-methyl- 
morpholine (1.36g, 133mmol) in lOmL of tetrahydrofuan under N2. After stirring for 
30min, a solution of 1.5g (4.42mmol) of 6-amino-4-[(3-bromophenyl)amino]-3- 

25 quinolinecarbonitrile in lOmL of pyridine was added dropwise and the mixture was 
stirred at OX for 2hr. The reaction was quenched with ice water, poured into saturated 
sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl acetate layer 
was concentrated and purified by thin-layer chromatography eluted with 15% methanol 
in ethyl acetate. The product was colleaed, and dried in vacuo to give 0.37 (16%) of 

30 yellow soUd; ESMS m/z 503, 505, (M+H*); mp 190 X (dec). 
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Example 191 

N-r4-rf3-Bromophenvnamino1-3-cvano-6-Quinolinvl1^fN- 
isopropyl-N-methvlaminoV 2-butvnamide 

5 Isobutyl chloroformate (0.785g, 5.75inmol) was dropwise added into an ice cold 
solution of 4-(N-isopropyI-N-methylamino)-2-butynoic acid (1.4g, 8.84mmol) and N- 
methylmorpholine (0,94g, 9.3nmiol) in 8QmL of tetrahydrofuan under N2. Afto" 
stirring for 30niin, a solution of 1.5g (4.42mmol) of 6-amino-4-[(3-bromophenyl> 
aniinol-3-quinolinecarbonitriie in 15mL of pyridine was added dropwise and the 
10 niixture was stirred at 0°C for 2hr. The reaction was quenched with ice water, poured 
intt) saturated sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl 
acetate layer was concentrated and purified by flash column chromatography. Hie 
product fractions were collected, and dried in vacuo to give 0.6S (31%) of reddish 
brown solid; ESMS m/z 476.0, 478.0 (M+H*); mp 124-126°C. 

15 

Example 192 

N-[4-f(3>BrpmQphfinyl)aminol-3-cyano-6-quinolinyl1-4- 
diisoprppylaminQ-2-bqtynanride 

20 Isobutyl chloroformate (0.785g, 5.75mmol) was dropwise added into an ice cold 
solution of 4-diisopropylamino)-2-butynoic acid (1.65g, 8.85mmol) and N-methyl- 
morpholine (0.94g, 9.3mmol) in lOOmL of tetrahydrofuan under N2. After stirring for 
30min, a solution of 1.5g (4.42mmol) of 6-amino-4-[(3-bromophenyl)amino]-3- 
quinolinecarbonitrile in 15mL of pyridine was added dropwise and the mixture was 

25 stirred at O^C for 2hr. The reaction was quenched witii ice water, poured into saturated 
sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl ^tate layer 
was concentrated and purified by flash column chromatography. The product fractions 
were collected, and dried in vacuo to give 1.08 (48%) of light brown solid; ESMS xsilz 
504.1, 506.1 (M+lT); mp 130**C (dec). 

30 

Example 193 

N-r4-rf3-Chloro-4-fluorophenvl)aminol-3-cvano-6- 
quinolinvn-4-dimethylamino-2-butvnamide 



35 Isobutyl diloroformate (0.8Sg, 6.2 mmol) was dropwise added into an ice cold 
solution of 4-dimethylamino-2-butynoic acid (1.85g, 14.4mmoI) and N- 
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methylmorpholine (l.Sg, M.Smmol) in lOQmL of tetrahydrofiian under N2. After 
stirring for 30min, a solution of l.Sg (4.79nimol) of 6-anuno-4-[(3-chloro-4- 
fluorophenyl)axnino]-3-quinolinecarbonitrile in ISmL of pyridine was added diopwise 
and tiie mixture was stirred at O^C for 2hr. The reaction was quenched with ice water, 
S poured into saturated sodium Ucarbonate and brine, and extracted with ethyl acetate. 
The ethyl acetate layer was concmtrated and purified by flash column chromatography. 
The product fractions were collected, and dried in vacuo to give 0.47 (23%) of reddish 
brown solid; ESMS miz 422.0 (M+H*); mp 225''C (dec). 

10 Example 194 

N-r4-r-(3~Chloro-4-fluorophenynamino1-3-cyano-6- 
quinolinyn"4"methoxy-2-butvnamide 

Isobutyl chloroformate (0.85g, 6.2 mmol) was dropwise added into an ice cold 
15 solution of 4-methoxy-2-butynoic add (l.lg, 9.6mmol) and N-mediylnxirphoIine 
(L02g, lOmmol) in lOOmL of tetrahydrofiian under N2. After stirring for 30min, a 
solution of L5g (4.79mmol) of 6-amino-4-[(3-chloro-4-fluorophenyl)amino]-3- 
quinolinecarbonitrile in 15mL of pyridine was added dropwise and the mixture was 
stirred at O^C for 3hr. The reaction was quenched with ice water, poured into saturated 
20 sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl acetate layer 
was concentrated and purified by flash column chromatography. The product fractions 
WCTC collected, and dried in vacuo to give 0.73 (37%) of light yellowish brown solid; 
ESMS nVz 409(M+H*); mp 170-171). 

25 Example 195 

4-rG-Bronao-4-fluorophenyl)aminol-6"nitro-3-quinolinccarbonitrile 

A mixture of 3.8g (16.33mmol) of 4-chloro-6-nitn>-3-quinolinecarbonitrile and 3.7g 
(20mmol) of 3-bromo-4-fluoroaniline in 200mL of ethanol was refluxed for 3hr. After 
30 the solvent was removed, the residue as dissolved in ethyl acetate and washed with 
sodium bicarbonate. The product was collected as a pale yellow solid, 6.5g (71%); 
ESMS m/z 387.3, 389.2, mp 269-270^C (dec). 
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Example 196 

6-ainmo-4-rf3-Bromo>4-fluoroDhenvnainmo1- 3-Quinolinecarfaomtrile 

A xnixtuie of 8g (20.67nunol) of 4-[(3-chloro-4-fluorophenyl)anuno]-6-nitro-3- 
5 quinolinecarbonitrile, 4g (7235mmol) of iron dust and 8.9g (165.36nunol) of 
ammonium chloride in 240mL of n»thanol and water (2:1 ratio) was refluxed for 4hr. 
The mixture was filtered hot and washed with methanol and water* The product 
precipitated from the filtrate upon cooling. The solid was collected and dried in vacuo 
to give 5.8g (79%) yellowish brown solid; ESMS miz 356.8, 358.8, mp 210-212^C. 

10 

Example 197 

N-r4-rf3-Bromo-4-fluorophenvnaminol-3-cvano-6- 
quinolinvn-4-dimetfavlamino-2-butvnamide 

15 Isobutyl chloroformate (0.373g, 2.73 mmol) was dropwise added into an ice cold 
solution of 4-dimethylamino-2-butynoic acid (0.8g, 6.3mmol) and N-methy- 
Imorpholine (0.658g, 6.5mmol) in 80mL of tetrahydrofuan under N2. After stirring for 
30min, a solution of 10.65g (2.1mmol) of 6-amino-4-[(3-bromo-4-fluorophenyl)- 
amino]-3-quinolinecarbonitiile in lOmL of pyridine was added dropwise and ttie 

20 mixture was stirred at 0°C for 2.5hr. The reaction was quenched with ice water, poured 
into saturated sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl 
achate layer was concentrated and purified by flash column chromatography. The 
product fractions were collected, and dried in vacuo to give 0.33 (33%) of yellow solid; 
ESMS m/z 465.9. 467.9(M+H^; mp 228-231X. 

25 

Example 198 

4-Dimethvlamino-but-2-enoic acid r4-(3-bromo-phenyl- 
aminoV3-cyano-7-methoxy-quinolin-6'yll-amide 

30 To a mixture of 1.9 g (5.1 mmol) of 4-[(3-bn>mophenyl)amino]-7-methoxy-6-amino-3- 
quinolinecarbonitrile and 5.3 ml (31 mmol) of Hunig's base in 1 10 ml of dry THF at 0^ 
C, with stirring, was added a THF solution containing 5.7 g (31 mmol) of 4-bromo 
crotonyl chloride dropwise. The mixture was stirred for additional 0.5 hour after 
addition. 100 ml of saturated sodium chloride solution was added to the reaction 

35 mixture, then it was extracted with ethyl acetate. The ethyl acetate solution was dried 
over sodium sulfate and then was added to 40 ml of dimethyl amine soluti(Hi (2.0 M in 
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THF) at O^C dropwise. The solution was stined an additional 0.5 hour. The mixture 
was poured into diluted sodium bicartionate solution . The organic layer was separated 
and dried over sodium sulfate. Ouomatography gave 1.4 g of beige solid: mass 
spectrum (electrospray, m/t): M+H 480.0 and 481.9. 

5 

Example 199 

4-IXetfivlamino-but-2-enoic acid r4-f3-bromo-phenvl- 
aminoV3-cvano-7-methoxv-quinolin-6-vll-amide 

10 To a mixture of 0.5 g (1.36 mmol) of 4-[(3-bromophenyl)araino]-7-methoxy-6-amino- 

3- quinolinecarbonitrile and 0.48 ml (2.7 mmol) of Hunig's base in 50 ml of dry THF 
at 0 C, with stirring, was added a THF solution containing 0.50 g (2.7 mmol) of 4- 
biomo ciotonyl chloride dropwise. The mixture was stined for additional 0.5 hour 
after addition and then was added to a solution of 4.2 ml (40.8 mmol) diethyl amine in 

15 50 ml of THF at O^C dropwise. The solution was stirred for an additional 0.5 hour. 
The mixture was poured intt> diluted sodium bicarbonate solution . The organic layer 
was sq>arated and dried over sodium sulfate. Chromatography gave 0.2 g of white 
solid: mass spectrum (electrospray, m/e): M+H 508.1 and 510.8. 

20 Example 200 

4-Morpholin-4-vl-but-2-enoic acid r4-(3-bromO'phcnvlaminoV3- 
cvano-7-methoxv-quinolin-6-vn-amide 
To a mixture of 0.69 g (1.87 mmol) of 4-[(3-Bromophenyl)amino]-7-methoxy-6- 
amino-3-quinolinecarbonitrile and 0.98 ml (5.6 mmol) of Hunig's base in 50 ml of dry 
25 THFat OOC, with stirring, was added a THF solution containning 0.86 g (5 mmol) of 

4- bromocrotonyl chloride dropwise. The mixture was stined for a additional 0.5 hour 
and then was added tt> a solution of 4.89 ml (56 mmol) morpholine in 50 ml THF at 
O^C dropwise. The solution was stined an additional 0.5 hour and dien the mbcture 
was poured into diluted sodium bicarbonate solution . The organic layer was separated 

30 and dried over sodium sulfate. The residue was chromatographed to give 0.38 g of 
grey solid: mass spectrum (electrospray, m/e): M+H 521.9 and 523.8. 
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Example 201 

4-G-Chlon>-4-fluoro-phenvlaniinoV7-methoxV'^nitro^ 

A mixture of 4.4 g (16.7 nunol) of 4-chlorc>-7-inedioxy -6-mtio-3KiuinolinecarbonitriIe 
S and 2.67 g (18.3 mmol) of 3-chIoio-4-fluoio aniline in 1 10 ml of methoxyethanol was 
lefluxed under nitrogen for 4 hours. The reacti(Hi mixture was diluted with ethyl 
acetate and wash with sodium bicarbonate solution and sodium chloride solution. The 
organic layer was dried over sodium sulfate and then the solvent was removed under 
vacuum. The residue was chromatographed on silica gel eluting with mixture of ethyl 
10 acetate and methanol to give 3 g yellow solid: mass spectrum (electrospray, m/e): 
372.9. 

Example 202 

6-Amino-4-G-chloiio-4-fluQro-phenvlaniinoV7-methoxy-quinoline-3-carbonitril^ 

15 

A mbcture of 4.88 g (13 mmol) of 4-[(3-chloro-4-fluQrophenyl)aminol-7-methoxy-6- 
nitro-quinoline-3-carbonitnle, 5.2 g (97.5 mmol) of ammonium chloride, and 3.3 g 
(58.5 mmol) iron was stirred at reflux in 60 ml of water and 60 ml of methanol for 4.5 
hours. The mixture was diluted with 500 ml of hot ethyl acetate and the hot mixture 
20 was filtered. The filtration was washed with saturated sodium chloride solution and 
then the organic layer was dried over sodium sulfate. The solvent was removed and the 
residue was chromatographed on silica gel eluting with mixture of ethyl acetate and 
methanol to give 3.38 g of yellow solid: mass spectrum (electrospray. m/e): M+H 
343.4. 

25 

Example 203 

4-Dimethvlamino-but-2-enoic acid r4-f3-chlon>-4>fluQro- 
phenylaminQ)-3-cyanQ-7-tnethoxy-quinolin-6-yn'amidg 

30 To a mixture of 1.08 g (3.1 mmol) of 4-[(3-chloro-4-fluorophenyl)amino]-7-methoxy- 
6-amino-quinoiine-3-carbonitrile and 1.7 ml (9.7 mmol) of Hunig's base in 30 ml of 
dry THF at 0^ C, with stirring, was added a THF solution containing 1.99 g (9.3 
mmol) of 4-bromo crotonyl chloride dropwise. The mixture was stirred for additional 
0.5 hour at O^C under nitrogen. 50 ml of saturated sodium chloride solution was 

35 introduced to the reaction mixture, then it was extracted with ethyl acetate. The ethyl 
acetate solution was separated and dried over sodium sulfate and then it was added to 
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31 ml of dimethyl amine solution (2.0 M in THF) at O^C diopwise. After addition, the 
solution was stiired for anotho* hour at room tenq)erature. The mixture was poured 
into diluted sodium bicarbonate solution . The organic layer was separated and the 
residue was chromatographed to give 0.86 grams of white solid: mass spectrum 
S (electrospray, m/e): 

Example 204 

4-Diethvlamino-but-2-enoic acid r4-f3-chlorc)-4>fluon>- 
DhenvlaminoV3>cvano-7-methoxv-Quinolin-6-vn-amide 

10 

To a mixture of LI g (3.2 mmol) of 4-[3-chloro-4-fluorophenyl)amino]-7-methoxy-6- 
amino-3-quinolinecarbonitrile and 2.24 ml (12.8 mmol) of Hunig's base in 40 ml of 
dry THF at 0° C, with stirring, was added a THF solution containing 2.34 g (12.8 
mmol) of 4-bromo crotonyl chloride dropwise. The mixture was stirred for additional 

IS 0.S hour at O^C. 50 ml of saturated sodium chloride solution was added to the reaction 
mixture and then it was extracted with ethyl acetate. The ethyl acetate solution was 
dried over sodium sulfate and added to a solution of 6.6 ml (64 mmol) diethyl amine in 
S ml of THF at O^C dropwise. The solution was stirred an additional hour at 0°C. TTie 
mixture was poured into diluted sodium bicarbonate solution . The organic layer was 

20 separated and dried over sodium sulfate. The residue was chromatographed and 
followed by recrystallization to give 0.62 grams of white solid: mass spectrum 
(electrospray. m/e): M+H 482.0. 

Example 205 

25 4-Morpholin-4-vl"but'2-enoic acid r4-(3-chloro-4-fluoro- 

phenylamino)-3-CY^Q-7-meth9xy-quinQlin-6-YlVaynide 

To a mixture of 1.2 g (3.5 mmol) of 4-[(3-chloro-4-fluarophenyl)amino]-7-methoxy-6- 
amino-qiunoline-3-carbonitrile and 2.44 ml (14 mmol) of Hunig's base in 50 ml of dry 

30 THF at 0° C, witii stirring, was added a THF solution containing 2.57 g (14 mmol) of 
4-bromo crotonyl chloride dropwise. The mixture was stirred for an additional hour at 
O^C. 50 ml of saturated sodium chloride solution was added to the reaction mixture, 
then it was extracted with ethyl acetate. The ethyl acetate solution was dried over 
sodium sulfate and then was added to a solution of 4.58 ml (52.5 mmol) morpholine in 

35 5 mL of THF at O^C dropwise. The solution was stined an overnight at 0°C. The 
mixture was poured into diluted sodium bicarbonate solution . The organic layer dried 
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over sodium sulfate. Chromatography gave 0.83 grams off-white solid: mass spectnmi 
(electrospray* m/e): M+H 496.0. 

Example 206 

S 4-f3-Bn)mo-4-fluon>phcnvlaininoV7-metfaoxY-6-nitro-quinoKne-3^^ 

A mixture of 3.52 g (9.7 mmol) of 4-chloro-7-methoxy -6-nitn)-3-quinolinecarbonitrile 
and 2.0 g (10.7 mmol) of 3-bromo-4-fluoro aniline in 150 ml of methoxyethanol was 
refluxed under nitrogen for 5.5 hours. The reaction mixture was diluted with ethyl 
10 acetate and wash with sodium bicarbonate solution and sodium chloride solution. Hie 
organic layer was dried with sodium sulfate and then solvent was removed under 
vacuum. The residue was chromatogrq)hed on silica gel eludng with mixture of ediyl 
acetate and methanol to give 3 g of yellow solid: mass spectrtim (elcctrospray, m/e): 
416.8 and 418.8. 

15 

Example 207 

6-AnMno-4'f3-brpmo-4-fluQrc>>phenvlaminoV7-methoxv-^uinoline-3-carfaonitrile 

A mixture o f 2.9 g (6.95 mmol) of 4-[(3-bromo-4-fluorophenyl)amino]7-methoxy-6- 
20 nitn>quinoline-3-carbonitrile, 6.5 g (121.6 mmol) of ammonium chloride and 4.05 g 
(73 mmol) of iron in 50 ml of water and 50 ml of methanol for 6 hours. The mixture 
was diluted with hot ethyl acetate and the hot mixture was filtered. The filtration was 
washed with saturated sodium chloride solution then the organic layer was dried over 
sodium sulfate. The solvent was removed and the residue was chromatographed on 
25 silica gel eludng with mixture of ethyl acetate and methanol to give 2.11 g of light 
yellow solid: mass spectrum (electrospray, tn/t): M+H 386.7 and 388.8. 

Example 208 

4-Dimethvlamino-but-2-enoic acid r4"f 3>bromo-4-fluorD- 
30 DhenvlaminoV3-cvano-7-medioxv-Quinolin-6>vlVamide 

To a mixture of 0.77 g (1.98 mmol) of 4-(3-bromo-4-fluorophenyl)amino]-7-methoxy- 
6-amino-quinoline-3-carbonitrile and 3.5 ml (20 mmol) of Hunig's base in 35 ml of dry 
THF at 0^ C, with stirring, was added a THF solution containing 2.2 g (12 mmol) of 
35 4-bromo crotonyl chloride dropwise. The mixture was stirred for additional 30 minutes 
at O^C. SO ml of saturated sodium chloride solution was added to the reaction mixture. 
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then it was extracted with ethyl acetate. The ethyl acetate solution was dried ovor 
sodium sulfate and then was added to IS nd of dimediyl amine (2.0 M in THF) at O^C 
diopwise. The solution was stined an additional hour at room t^peratuie. Hie 
mixture was poured into diluted sodium bicarbonate solution . The organic layer was 
5 dried over sodium sulfate and the solvent was removed under vacuum. The residue 
was chromatographed gave 0.55g beige solid: mass spectmm (electrospray, m/e): M+H 
498.0 and 500.0. 

Example 209 

10 4-Diethylamino-but-2-enoic acid r4-(3-bromo>4-fluoiD' 

phenylaminoV3-cvano-7-methoxv'quinolin-6'vn-amide 

To a nrixture of 0.77 g (1.98 mmol) of 4-[(3-brDmo-4-fluorophenyl)amino]-7- 
nnethoxy-6-amino~quinoline-3-carbonitrile and 3.5 ml (20 nrniol) of Hunig*s base in 35 

15 ml of dry THF at 0° C, with stirring, was added a THF solution containing 2.2 g (12 
nunol) of 4-brDmo crotonyl chloride dropwise. The mixture was stirred for additional 
30 minutes at 0°C. 50 ml of saturated NaCl solution was added to the reaction mixture, 
then it was extracted with ethyl acetate. The ethyl acetate solution was dried over 
sodium sulfate and then was added to a solution of 3. 1 ml (30 mmol) of diethyl amine 

20 in 5 ml of THF at O^C dropwise. The solution was stirred an additional hour at O^C 
and 30 minutes at room temperature. The mixture was poured into diluted sodium 
bicartxmate solution . The organic layer was dried over sodium sulfate and solvent was 
removed under vacuum. The residue was chromatographed to give 0.4 g off-white 
solid: mass spectrum (electrospray, m/e): M+H 525.9 and 527.9. 

25 

Example 210 

7-Etiioxv-4-hvdroxv>Quinoline-3-carbonitrile 

A mixture of 10 g (73 mmol) of 3-ethoxy aniline and 12.3 g (73 mmol) of ethyl 
30 (ethoxymethylene) cyanoacetate was heated in 90 ml of Dowther at 140^C for 7 hours. 
To this mixture was added 250 ml of Dowther. The solution was stirred and refluxed 
under nitrogen for 12 hours with periodically distilhng out the eliminated ethanol. The 
mixture was cooled to room temperature and the solid was collected and washed with 
hexane. The cmde solid was treated with boiling ethanol and tiien filtered to give 9.86 g 
35 of brown solid: mass spectrum (electrospray, m/e): M+H 214.7. 
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Example 211 

7-Ethoxy>4"hydroxv-6-nititM|uinoUnC'3<:arix)nitrile 

To a suspension of 5 g (23 mmol) of 7-Ethoxy-4-hydroxy-quinoKne-3-carbonitrilc in 
75 ml of trifluroacedc anhydride was added S.S g (69 mmol) of ammonium nitrate over 
a period of 6 hours at room temperature. Excess anhydride was removed at leduced 
pressure at 45^C. The residue was stined with 300 ml of water. The solid was 
collected and treated with boiling ethanol to give 3.68 g of tin solid: mass spectrum 
(electrospray, m/e) M+H 259.8. 

Example 212 

4-Chloro-7-ethoxv-6-nitro-quinoline-3-carfaonitrile 



A mixture of 3.45 g (13 mmol) of 7-Ethoxy-4-hydroxy-6-nitro-quinoline-3- 
15 carbonitrile, 5.55 g (26 mmol) of phosphorous pentachloride, and 10 ml of 
phosphorous oxychloride was refluxed for 3 hours. The mixture was diluted with 
hexane and the solid was collected. The solid was dissolved in 500 ml of ethyl acetate 
and washed with cold diluted sodium hydroxide solution. The solution was dried over 
magnesium sulfate and filtered through a pad of silica gel. The solvent was removed 
20 giving 2. 1 g of beige solid: mass spectrum (electrospray, m/e) M+H 277.7. 

Example 213 

4-f3-Bromo*phenvlaminoV7-ethoxy-6-nitn>quinoline-3-carbonitrile 

25 A mixtuxe of 2. 1 g (7.6 mmol) of 4-chloro-7-ethoxy-6-nitro-3-quinolinecarbonitrile and 
0.91 ml (8.3 mmol) of 3-bromo aniline in 100 ml ethanol was refluxed under nitrogen 
for 4.5 hours. The reaction mixture was poured into diluted sodium bicarbonate 
solution. Ethanol was removed under vacuum. The mixture was diluted with ediyl 
acetate and the organic layer was separated and dried over sodium sulfate. The solution 

30 was concentrated and solid was collected and then washed with hexane. Upon drying, 
2.6 g of yellow solid obtained: mass spectrum (electrospray, m/e) M+H 412.8 and 
414.9. 
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Example 214 

6-Amino-4-(3-bronio-phenvlanmnoV7-ethoxv-qui noline-3-ca^^ 

A mixture of 2.5 g (6 mmol) of 4-[(3-bnHnophenyl)aimno]-7-ethoxy-6-nitn>-quinoIin 
5 3-carbomtiile, 2 A g (45 mmol) of ammonium chloride, and 1.5 g (27 mmol) iron was 
stirred at reflux in 40 ml of water and 40 ml of methanol for 4 hours. The mixture was 
diluted with 500 ml of hot ethyl acetate and the hot mixture was filtered. The filtration 
was washed with saturated sodium chloride solution and then the organic layer was 
dried over sodium sulfate. The solution was concentrated and 1.5 of beige solid was 
10 collected: mass spectrum (electrospray, m/e): M+H 382.8 and 384.8. 

Example 215 

4-Bromo-but-2-enoic acid r4-f3-bromo-phen vlaminoV3- 
cvano-7-ethoxv-Quinolin-6-vn-amide 

15 

To a mixture of 1.34 g (3.5 mmol) of 4-[3-hromo-phenyl)amino]-7-ethoxy-6-amino-3- 
quinolinecarbonitrile and 3.66 ml (21 mmol) of Hunig's base in 80 ml of dry THF at 
O^C, with stirring, was added a THF solution containing 3.85 g (21 mmol) of 4-bromo 
crotonyl chloride dropwise. The mixture was stirred for additional 30 minutes at O^C. 
20 50 ml of saturated sodium chloride solution was added to the reaction mixture, then it 
was extracted with ethyl acetate. The ethyl acetate solution was dried over sodium 
sulfate and then the drying agent was filtered off. This solution was used without 
further characterization. 

25 Example 216 

4-Dimethvlamino-but-2-enoic acid r4-(3-bro mo-phenvl- 
aminoV3-cvano-7-ethoxv-quinolin-6-vll-amide 

A one-third portion of the solution from example 18 was added dropwise to 8.75 ml 
30 (17.5 mmol) of dimethyl amine at O^C. The mixture was stirred for an additional 30 
minutes at 0°C. The mixture was diluted with sodium bicarbonate solution and then the 
organic layer was separated and dried. The solvent was removed under vacuum and the 
residue was chromatographed on silica gel eluting with a mixture of ethyl acetate and 
methanol giving 0.32 g beige solid: mass spectrum (electrospray, nVe) M+H, 494.0 
35 and 496.0. 
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Example 217 

4-Diethvlaimno-but-2-enoic acid r4-f3-hrDmo-phenylaniinQV3- 
cvano-7-ethoxv-qmnQlin-6-vn-ainide 

5 A one-thiid portion of the solution firom example 18 was added drop wise to a solution 
of 1.81 ml (17.5 mmol) of diethyl amine in 5 ml of THF at O^C. The mixture was 
stirred for an additional 30 minutes at O^C. The mixture was diluted with sodium 
bicarbonate solution and then the organic layer was separated and dried. The solvent 
was removed under vacuum and the residue was chromatographed on silica gel eluting 
10 with a mixture of ethyl acetate and methanol giving 0,22 g beige solid: mass spectrum 
(electiospray, m/e) M+H, 522.0 and 524.0. 

Example 218 

4-Morpholin-4-vl-but-2-enoic acid r4-(3-bromQ-phe nvlaminoV3- 
15 cvano-7-ethoxv-Quinolin-6-vll-amide 

A one-third portion of the solution fiom example 18 was added dropwise to a solution 
of 1.57 ml (18 mmol) of morpholine in 5 ml of THF at 0°C. The mixture was stirred 
for an additional 30 minutes at 0°C. The mixture was diluted with sodium bicarbonate 
20 solution and then the organic layer was separated and dried. The solvent was removed 
under vacuum and the residue was chromatographed on siHca gel eluting with a mixture 
of ethyl acetate and methanol giving 0.37 g white solid: mass spectrum (electrospray, 
m/e) M+H, 535.9 and 538.0. 

25 Example 219 

8-Methoxy-4-hydiDxy-6-nitro-quinoline-3-caifaonitrile 

A nuxture of 12.6 g (75 mmol) of 2-methoxy-4-nitro aniline and 12.7 g (75 mmol) of 
ethyl (ethoxymethylene) cyanoacetate was heated in IQO ml of Dowther at 120^C for 

30 overnight and 180°C for 20 hours. To this mbcture was added 300 ml of Dowther. 
The solution was stirred and refluxed under nitrogen for 12 hours with periodically 
distilling out the eliminated ethanoL The mixture was cooled to room temperamre and 
the solid was collected and washed with hexane. The crude solid was treated with 
boiling ethanol and then filtered to give 12 g of brown solid: mass spectrum 

35 (electrospray, m/e): M+H 245.8. 
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Example 220 

4-(aiorD-8-metfaoxy-frnitroKiuinoIine>3-carbonitrile 

A mixture of 4 g (16 nunol) of 8-Methoxy-4-hydroxy-6-iiitix)-quinoKne-3-cartx>nitrile, 
5 6.66 g (32 mmol) of phosphorous pentachloride, and 15 ml of phosphorous 
oxychloride was refluxed for 2.5 hours. The mixture was diluted with hexane and the 
solid was collected. The solid was dissolved in 500 ml of ethyl acetate and washed 
with cold diluted sodium hydroxide solution. The solution was dried over magnesium 
sulfate and filtered through a pad of silica gel. The solvent was removed giving 2.05 g 
10 of tan solid: mass spectrum (electrospray, m/e) M+H 263.7. 

Example 221 

6-nitro^f3-hromo-phenvlaminoV 8-methoxv-quinoline-3>carbonitrile 

15 A mixture of 1.9 g (7.6 mmol) of 4-chloro-8-methoxy-6-mtnM|uinoline-3-carbonitrile 
and 0.86 ml (8.3 mmol) of 3-biomo aniline in 95 ml ethanol was refluxed under 
nitrogen for 5 hours. The reaction mixture was poured into diluted sodium bicarbonate 
solution. Ethanol was removed under vacuum. The mixture was diluted with ethyl 
acetate and the organic layer was separated and dried over sodium chloride. The 

20 solution was concentrated and solid was collected and then washed widi hexane. Upon 
drying, 23 g of yellow solid obtained: mass spectrum (electrospray, nVe) M+H 398.8 
and 400.8. 

Example 222 

25 6-Amino-4-f3-bromo-phenvlamino)-8-methoxv-Quinoline-3-carbonitrile 

A mixture of 2.15 g (5 mmol) of 4-[(3-bromophenyl)amino]-8-mcthoxy-6-nitro- 
quinoline-3-carbonitrile, 1.95 g (37.5 mmol) of ammonium chloride, and 1.26 g (22.5 
mmol) iron was stirred at reflux in 40 ml of water and 40 ml of methanol for 3 hours. 
30 The mixture was diluted with 500 ml of hot ethyl acetate and the hot mixture was 
filtered. The filtration was washed with saturated sodium chloride solution and then the 
organic layer was dried over sodium sulfate. TTie solution was concentrated and 0.43 
of dark yellow solid was collected: mass spectrum (electrospray, m/e): M+H 368.9 and 
370.9. 
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Example 223 

4-Bromo-but-2-enmc acid r4-f3-brDino-Tihe nvlaimnoV3- 
cyano-8-methoxv-quinolin-6-vn-amide 

5 To a mixture of 1.05 g (2.8 irnnol) of 4-[3-lTOmo-phenyl)amino]-8-methoxy-6-amino- 
3-quinolinecarbonitrile and 3.9 ml (22.4 mmol) of Hunig*s base in 50 ml of dry THF at 
0°C, with stirring, was added a THF solution containing 4.11 g (22.4 mmol) of 4- 
brontK) crotonylchloride dropwise. The mixture was stirred for additional 1 hour at 
0°C. 50 mL of saturated sodium chloride solution was added to the reaction mixture, 
10 then it was extracted with ethyl acetate. The ethyl acetate solution was dried over 
sodium sulfate and then die drying agent was filtered off. This solution was used 
without further characterization. 

Example 224 

15 4-Dimethvlamino-but-2-enoic acid r4-f 3-bromo-phenvl- 

amino)-3-cyano-8-methoxy-quinQlin-6>yn-amide 

A one-third portion of the solution form example 26 was added dropwise to a solution 
of 7 ml (14 mmol) of dimethyl amine (2.0 M in THF) at 0*^C. The mixture was stirred 
20 for an additional 30 minutes at 0°C. The mixture was diluted with sodium bicarbonate 
solution and then the organic layer was separated and dried. The solvent was renK)ved 
under vacuum and the residue was chromatographed on silica gel eluting with a mixture 
of ethyl acetate and methanol giving 0.22 g tin solid: mass spectrum (electrospray, nVe) 
M+H, 480.0 and 482.0. 

25 

Example 225 

4-Diethvlamino-but-2-enoicacid r4-f3-bromo-phenvl- 
amino)-3-cyanQ-g-metiiQxy-quinolin-6>yll-amije 

30 A one-third portion of the solution from example 26 was added dropwise to a solution 
of 1.4 ml (14 mmol) of diethyl amine in 5 ml of THF at 0°C. The mixture was stirred 
for an additional 30 minutes at O^C. The mixture was diluted with sodium bicarbonate 
solution and then the organic layer was separated and dried. The solvent was removed 
under vacuum and the residue was chromatographed on silica gel eluting with a mixture 

35 cf ethyl acetate and methanol giving 95 mg tin solid: mass spectrum (electrospray, nVe) 
M+H, 509.9 and 51 1.0. 
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Example 226 

4-MoiphoKn-4-vl-but-2-enoic acid r4-f S-b romo-phenyl* 
aminoV3-cvano-8-niethoxv-quinolin-6-vl1-amide 

5 

A one-thinl portion of the solution £rom exanq}Ie 26 was added dropwise to a solution 
of 1.2 ml (14 mmol) of morpholine in 5 ml of THF at O^C. The mixture was stirred 
for an additional 30 minutes at O^C- The mixture was diluted with sodium bicarbonate 
solution and then the organic layer was separated and dried. The solvent was removed 
10 under vacuum and the residue was chromatographed on silica gel eluting with a mixture 
of ethyl acetate and methanol giving 0.21 g yellow solid: mass spectrum (electrospray, 
m/c) M+H. 522.0 and 524.0. 

Example 227 

15 4"Dimcthylamino-but-2-vnoic acid r4-f3-brDmo-phenyl- 

aminoV3-cvano-7-methoxv-Quinol-6-vn-amide 

Isobutyl chloroformate 6.9 ml (5.4 mmol) and N-methylmorpholine 1.19 ml (10.8 
mmol) were added to an ice-cold solution of 1.37 g (10.8 mmol) of 4-dimethylamino- 

20 2-butynoic acid in 60 ml of THF. After stirring for 10 minutes, a solution of 1 g (2.7 
mmol) 4-[(3-bromophenyl)amino]-7-methoxy-6-amino-quinoline-3-carbonitrile in 10 
ml of pyridine was introduced. The reaction mixture was stirred ovemight at O^C. The 
solvent was evaporated and the residue was stirred in diluted sodium bicarbonate. The 
solution was then extracted with ethyl acetate. The ethyl acetate solution was dried and 

25 removed under vacuum. The residue was chromatographed to give 0. 18 g of tin solid: 
mass spectrum (electrospray, nVe) 478.0 and 480.0. 

Example 228 

4-f4-Chloro-2-fluoro-phenvlaminoV6.7-dimethoxv-quinoline-3-carbonitrile 

30 

A mixture of 2.0 g of 4-chloro-6J-dimethoxy-3-quinolinecarbonitrile, 1.46 g of 4- 
chloro-2-fluoroaniline, 0.925 g of pyridine hydrochloride, and 125 ml of 
ethoxyethanol was stirred under nitrogen, at reflux temperature for 1 h. The mixture 
was cooled and added to 1000 ml of water. To this mixture was added sodium 
35 carbonate to pH 9. The pnxiuct was collected, washed with water, and dried to give 
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2.61 g of 4-(4-chloio-2-fluon>-phaiyIaniino)-6J*dimeth^ 

as a solid, mp 139-14rC; mass spectrum (clectrospray, in/e): M+H 357.9. 

Example 229 

S 4-f3-Hvdroxv-4-methvUphenvlaminoV6J-dimethoxv-quinolm^^ 

A mixture of 2.98 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 1.85 g of 5- 
amino-<>-cresol, 1.39 g of pyridine hydrochloride, and 200 ml of ethoxyethanol was 
stirred under nitrogen, at reflux temperature for 1 h. The mixture was cooled and 
10 added to 1000 ml of water. To this mixture was added sodium carbonate to pH 9. The 
product was collected, washed with water, and dried to give 3.27 g of 4-(3-hydroxy-4- 
methyl-phenylamino>6,7-dimethoxy-quinoline-3-carbonitrile as a solid, mp 222- 
224**C; mass spectram (EI. m/e): M 335.1269. 

15 Example 230 

4-HvdroxV'6.7.8'trimethoxv-quinoline-3-carbonitrile 

A mixture of 4.82 g of methyl 3,4,5-trimethoxyanthranilate in 20 ml of N,N-dimethyl- 
formamide dimethyl acetal was refluxed for 18 hours and concentrated in vacuo. The 

20 crade amidine product was used in the next step without further purification. 

To 25 ml of tetrahydrofuran at -78^C was added 17.6 ml of 2.5M n-butyllithium in 
hexanes. Then 2.35 ml of acetonitrile in 45 ml of tetrahydrofuran was added 
drop wise. The mixture was stirred at -78^C for 15 minutes. Then a solution of the 
crude amidine in 30 ml of tetrahydrofuran was added dropwise. The mixture was 

25 stirred at -78**C for 30 minutes, then 5.7 ml of acetic acid was added. The mixture was 
warmed to room temperature, and 100 ml of water was added. The product was 
collected, washed with water, and dried to give 4.14 g of 4-hydroxy-6,7,8-trimethoxy- 
quinoline-3-carbonitrile as a solid, mp 280^ (decomposed); mass spectrum 
(eleciTospray, m/e): M+H 261.2. 

30 

Example 231 

4-Chloro-6,7.8-trimethoxy-quinolinc-3-carbonitrile 

A stirred mixture of 1.30 g of 4-hydroxy-6,7,8-trimethoxy-quinoline-3-carbonitrile, 10 
35 ml of phosphorous oxychloride, and 1 drop of N,N«dimethylformamide was refluxed 
for 10 minutes and evaporated free of volatile matter. The residue was stirred with 20 
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nd of 5% methyl alcohol in ethyl acetate. The pioduct was collected and dried to give 
L12 g of 4<hloro-6,7,8-triniethoxy-quinoline*3-carbomtrile as a solid, tap 161-163®C; 
mass spectrum (EI, m/e): M 278.0452. 

S Example 232 

4>f3-Dimethvlamino-phenylaminoV6,7.8-trimethoxv-quinoline-3-carix>nitrile 

A mixture of 0.279 g of 4-chloro-6,7,8-trimethoxy-quinoline-3-carbonitrile, 0.23 g of 
NJ^-dimethyH,3-phenylenediamine dihydrochloride, 0.2 ml of pyridine, and 15 ml 
10 of ethoxyethanol was stirred under nitrogen, at reflux temperature for 30 minutes. The 
mixture was cooled and added to 100 ml of water. To this mixture was added sodium 
carbonate to pH 9. The product was collected, washed with water, and dried to give 
0^251 g of 4-(3-dimethylamino-phenylamino)-6,7,8-trimethoxy-quinoline-3-carbo- 
nitrilc as a solid, mp 142-144'*C; mass spectrum (EI, m/e): M 378.1685. 

15 

Example 233 

4-(3-Hvdroxv-4'methvl-phenvlaminoV6.7.8-trimethoxv-quinoline-3-carbonitrile 

A mixmre of 0.279 g of 4-chloro-6,7,8-trimethoxy-quinoline-3-carbonitrile, 0.148 g of 
20 5-amino-o-cresol, and 10 ml of ethoxyethanol was stirred under nitrogen, at reflux 
traiperature for 30 minutes. The mixture was cooled and added to 100 ml of water. 
To this mixture was added sodium carbonate to pH 9. The product was collected, 
washed with water, and dried to give 0,279 g of 4-(3-hydroxy-4-methyl- 
phenylamino)-6,7,8-trimeihoxy-quinoline-3-carbonitrile as a solid, mp 200°C 
25 (decomposed) ; mass spectrum (EI, m/e): M 365.1356. 

Example 234 

4-f4*Chloro>2-fluoro-phenylaniinoV6.7,8-trimethoxy-quinoline-3'CaTfaonitrile 

30 A mixture of 0.279 g of 4-chloro-6,7,8-trimethoxy-quinoline-3-carbonitrile, 0. 177 g of 
4-chloro-2-fluoroaniline, and 10 ml of ethoxyethanol was stirred under nitrogen, at 
reflux temperature for 30 minutes. The mixture was cooled and added to 100 ml of 
water. To this mixture was added sodium carbonate to pH 9. The product was 
extracted with ethyl acetate, washed with water, dried and concentrated in vacuo. The 

35 solid thus obtained was chromatographed on silica gel eluting with hexanes-ethyl 
acetate 9:1 to 2:1. Solvent was removed ftom product fractions giving 0.261 g of 4-(4- 
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chloio-2-fluoro-phenylainino)-6J,8-trimethoxy-^uino as a yellow 

solid: mp 166-168^C; mass spectrum (EI, m/e): M 387.0777. 

Example 235 

5 2-fl3imethylamino-methyleneaminoV3>6-dimethoxy-benzoic acid methvlester 

A mixture of 3.46 g of 2-amino-3,6-dimethoxybenzoic arid (Manouchehr Azadi- 
Aidakani and Timothy W. WaUace, Tetrahedron, Vol. 44, No. 18, pp. 5939 to 5952, 
1988) in 20 ml of N,N-dimethylformaide dimethyl acetal was refluxed for 18 hours 
10 and concentrated in vacuo. To the residue was added 180 ml of ethyl acetate. The 
mixture was filtered, and 200 ml of hexanes was added to the filtrate. The mixture was 
then concentrated to 100 ml. The product was collected and dried to give 3.25 g of 2- 
(dimethylamino-methyleneamino)-3,6-dimethoxy-benzoic add mediylester as a solid, 
mp 81-83^C; mass spectrum (EI, nVe): M 266.1263. 

15 

Example 236 

4-Hvdroxv-5.8-dimethoxy-quinoline-3-carix>nitrile 

To 12.5 ml of tetrahydrofuran at -78°C was added 8.8 ml of 2.5M n-butyllithium in 
20 hexanes. Then 1.18 ml of acetonitrile in 25 ml of tetrahydrofuran was added 
drop wise. The mixture was stirred at -78°C for 15 minutes. Then a solution of 2- 
(dimethylamino-methyleneamino)-3,6-dimethoxy-benzoic acid methylester in 62 ml of 
tetrahydrofuran was added dropwise. The mixture was stirred at -78°C for 10 minutes, 
then warmed to room temperature in 15 minutes. Acetic arid (3 ml) was added, 
25 followed by 200 ml of water. The product was collected, washed with water, and 
dried to give 1.57 g of 4-hydroxy-S,8-dimethoxy-quinoline-3-carbonitrile as a solid, 
mp 300-305X; mass spectrum (EI, m/e): M 230.0685. 

Example 237 

30 4-Chlon>5.8-dimethoxy-quinoline-3-carbonitrile 

A stirred mixture of 1.30 g of 4-hydroxy-5,8-dimethoxy-quinoline-3-carbonitrile, 10 
ml of phosphorous oxychloride, and 2 drops of N,N-dimetiiylformamide was refluxed 
for 10 minutes and evaporated free of volatile matter. The residue was stirred with 50 
35 ml of water. The product was collected and dried to give 1.74 g of 4-chloro-5,8- 
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dimethoxy-quinoline-3-carbonitiile as a solid, mp 16S-167^C; mass spectrum (EI, m/e): 
M 248.0346. 

Example 238 

5 4-f4-Chlonv2-fluoTD-phenvlaminQVS.8-dimethoxv-qiM^ 

A mixture of 0.148 g of 4-chloro-5,8-dimethoxy-3-quinolinecarbonitrile, 0.102 g of 4- 
chloio-2-fIuoroaniline, and 5 ml of ethoxyethanol was sdned under nitrogen, at reflux 
temperature for 30 minutes. The mixture was cooled and added lo 50 ml of water. To 
10 this mixture was added sodium carbonate to pH 9. The product was collected, washed 
with water, dried, and washed with 10 ml of hexanes-ethyl acetate (4:1) to give 0,168 
g of 4-(4-chloro-2-fluoro-phenylaniino)-5,8-dimethoxy-quinoline-3-carbonitrile as a 
solid, mp 197-199X; mass spectram (EI, m/c): M 329.7609. 

IS Example 239 

4-f3-Ii[ydroxy-4-niethyl-phenylaminoV5,g-dimgthQxysiuiqQling-3-part?^ 

A mixture of 0.148 g of 4-chIoro-5,8-dimethoxy-3-quinolinecarbonitrile, 0.087 g of 5- 
amino-o-cresol, and 5 ml of ethoxyethanol was stirred under nitrogen, at reflux 
20 temperature for 30 minutes. The mixture was cooled and added to 50 ml of water. To 
this mixture was added sodium carbonate to pH 9. The product was collected, washed 
with water, dried, and washed with 10 ml of hexanes-ethyl acetate (4:1) to give 0.168 
g of 4-(3-hydroxy-4-methyl-phenylamino)-5,8-dimethoxy-quinoline-3-carbonitrile as a 
solid, mp 240-242**C; mass spectrum (EI, m/e): M 335.1260. 

25 

Example 240 

4-f3-Bromo-phenvlaminoV5.8-dimethoxy-quinoline-3-carbonitrile 

A mixture of 0.148 g of 4-chloro-5,8-dimethoxy-3-quinolinecarbonitrile, 0.12 g of m- 
30 biomoaniline, and 5 ml of ethoxyethanol was stirred under nitrogen, at reflux 
temperature for 30 minutes. The mixture was cooled and added to 50 ml of water. To 
this mixture was added sodium carbonate to pH 9. The product was collected, washed 
with water, dried, and washed with 10 ml of hexanes-ethyl acetate (4:1) to give 0.213 
g of 4-(3-bromo-phenylamino)-5,8-dimethoxy-quinoluie-3-carbonitrile as a solid, mp 
35 72-74°C; mass spectrum (EI, m/e): M 383.0265. 
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Example 241 

4-f3-Bromo-phenylaniinol-6J>8-trimethoxyKiuinoline-3-^ 

A mixtuxe of 0.167 g of 4<hlon>-6J,8-trunetfaoxy-3-quinolin6caibonitrile, 0.12 g of 
5 m-bromoaniline, and 5 ml of ethoxyethanol was stimed under nitrogen, at reflux 
tOTipcrature for 30 minutes. The mixture was cooled and added to 50 ml of water. To 
this mixture was added sodium carbonate to pH 9. The product was collected, washed 
with water, dried, and washed with 10 ml of hexanes-ethyl acetate (4:1) to give 0.212 
g of 4-(3-bn)mo-phenylanMno)-6,7,8-trimethoxy-quinoline-3-carbonitrile as a solid, 
10 mp 21 1-213^C; mass spectrum OEI, m/e): M 413.0377. 

Example 242 

4-G>Dimethvlamino-DhenvlanmnoV5.8-dimethQxv-quinQline-3>caitoniri^ 

15 A mixture of 0.148 g of 4-chloro-5,8-dimethoxy-3-quinolinecarbonitrile, 0.146 g of 
N,N-dimethyl-l,3-phenylenediamine dihydrochloride, 0.2 ml of pyridine, and 5 ml of 
ethoxyethanol was stirred under nitrogen, at reflux temperature for 30 minutes. Then 
the mixture was partitioned between ethyl acetate and saturated sodium chloride 
solution. The organic layer was dried and concentrated in vacuo. The residue thus 

20 obtained was chromatographed on silica gel eluting with ethyl acetate. Solvent was 
removed from produa fractions giving 0.160 g of 4-(3-dimethylamino-phenylamino)- 
5,8-dimethoxy-quinoline-3-carbonitrileas a solid, mp 103- 105*^0; mass spectrum (EI, 
m/e): M 348.1588. 

25 Example 243 

4-f4-Chloro-2-fluoro-5-hvdroxy-phenvlaminoV5,8-dimethoxy-quinoline-3-carbonitrile 

A mixture of 0.223 g of 4-chloro-5,8-dimethoxy-3-quinolinecarbonitrile, 0.22 g of the 
methyl carbonate of 4-chloro-2-fluoro-5-hydroxy- aniline, and 15 ml of ethoxyethanol 

30 was stirred under nitrogen, at reflux temperature for 30 minutes. The mixture was 
cooled and added to 1(X) ml of water. To this mixture was added sodium carbonate to 
pH 9. The product was collected, washed with water, and dried. 
The solids thus obtained were dissolved in a mixture of 30 ml of methyl alcohol and 20 
ml of acetone. To this mixture was added 1.5 nd of 28-30% ammonium hydroxide 

35 solution. The mixture was heated at 50^C for 30 minutes and concentrated. The 
product was collected, washed with ethyl acetate, and dried to give 0.237 g of 4-(4- 
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cMQn>-2-fluon>-S-hydioxy-phenylaimno)-S,8-dimedioxy-quinoline as a 

solid, mp 240^C (decomposed); mass spectrum (electrospray, m/e): M+H 373.9. 

Example 244 

S 4-f4-Chloro-2-fluoro-5-hvdroxv-phenvlaminoV6-7.8^ 

trimethoxv-quinoline-3-carfx>nitrile 

A mixture of 0.279 g of 4-cWon>-6,7,8-aimethoxy-3-quinolinecarbonitrile, 0,22 g of 
the methyl carbonate of 4-chloro-2-fluoro-5-hydroxy-aniline, and 15 ml of ethoxy- 

10 ethanol was stirred under nitrogen, at reflux temperature for 30 minutes. The mixture 
was cooled and added to 100 ml of water. To this mixture was added sodium 
carbonate to pH 9. The product was collected, washed with water, and dried. 
The solids thus obtained were dissolved in a mixture of 30 ml of methyl alcohol and 20 
ml of acetone. To this mixture was added l.S ml of 28-30% ammonium hydroxide 

15 solution. The mixture was heated at 50**C for 30 minutes and concentrated. The 
product was collected, washed with ediyl acetate, and dried to give 0.162 g of 4-(4- 
chloro-2-fluon>-5-hydroxy-phenylaniino)-6,7,8-trimethoxy-quinoline-3-carbonitrile as 
a solid, mp 223-225°C; mass spectrum (EI, m/e): M 403.0731. 

20 Example 245 

4-(3-Hvdroxv-2-methvl-DhenvlaminoV6.7-dimethoxv-quinoline-3>carbonitrile 

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.123 g of 3- 
amino-o-cresol, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol was 

25 stirred under nitrogen, at reflux t«iq)erature for 30 minutes. The mixture was cooled 
and added to 40 ml of water. To this mixture was added sodium carbonate and 
concoitratcd hydrogen chloride to adjust pH to 7. The product was collected, washed 
with water, and dried to give 0.174 g of 4-(3-hydroxy-2-methyl-phenylamino)-6,7- 
dimethoxy-quinoline-3-carbonitrile as a solid, mp 255-257^C; mass spectrum 

30 (electrospray, m/e): M+H 335.9. 

Example 246 

4-f2-Hvdroxy>6-methvl-phenvlaminoV6.7-dimethoxV"quinoline-3-carbonitrile 



35 



A mixture of 0.249 g of 4-chIoro-6,7-dimethoxy-3-quinoUnecarbonitrile, 0.123 g of 2- 
amino-m-cresol, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol was 
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stimed under nitrogen, at reflux temperature for 30 minutes. The mixture was cooled 
and added to 40 ml of water. To this mixture was added sodium carbonate and 
concentrated hydrogen chloride to adjust pH to 7. The product was collected, washed 
with water, and dried to give 0.216 g of 4-(2-hydroxy-6-methyl-phenylamino)-6,7- 
dimethoxy-quinoline-3-carbonitrile as a solid, vap 24S-247^C; mass spectrum 
(elcctrospray, m/e): M+H 336.1363. 

Example 247 

3-(3-Cyano-6J>dim9thQ;^y-qyinolin>4-ylaTOino)-t)gnzamid^ 



A mixture of 0.249 g of 4-chloro-6,7-dimeihoxy-3-quinolinecaiix)nitrile, 0.136 g of 3- 
aminobenzamide, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol was 
sdned under nitrogen, at reflux temperanire for 30 minutes. The mixture was cooled 
and added to 40 ml of water. To this mixture was added sodium carbcmate and 
IS concentrated hydrogen chloride to adjust pH to 7. The product was collected, washed 
with water, and dried to give 0.321 g of 3-(3-cyano-6,7-dimethoxy-quinolin-4- 
ylaminoVbenzamide as a solid, mp 253-255**C; mass spectrum (electiospray, m/e): 
M 349.1301. 

20 Example 248 

4-f3-BTDmo-4-methyl'phenvlaminoV6.7"dimethoxv-quinoline-3rcarbonitrile 

A mixture of 0.249 g of 4-chloTo-6,7-dimethoxy-3-quinolinecarbonitrile, 0.186 g of 3- 
bromo-4-methylaniline, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol 

25 was stuned under nitrogen, at reflux temperature for 30 minutes. The mixture was 
cooled and added to 40 ml of water. To this mixture was added sodium carbonate and 
concentrated hydrogen chloride to adjust pH to 7. The product was collected, washed 
with water, and dried to give 0.286 g of 4-(3-bromo-4-methyl-phenylamino)-6,7- 
dimethoxy-quinoline-3-carbonitrile as a solid, mp 292-294^C; mass spectmm (EI, m/e): 

30 M 397.0446. 

Example 249 

4-f3-Chloro-4-hvdroxv-phenylaminoV6.7>dimethoxy-quinoline-3-carbonitrile 



35 



A mixture of 0.249 g of 4-chlon>-6,7-dimethoxy-3-quinolinecarbonitrile, 0.144 g of 4- 
anQino-2-chIorophenol, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol 



wo 98/43960 



PCT/US98/06480 



-134. 

was sdned under nitrogen, at leflux temperature for 30 minutes. The mixture was 
cooled and added to 40 ml of water. To this mixture was added sodium carbonate and 
concmtrated hydrogen chloride to adjust pH to 7. The product was collected, washed 
with water, and dried to give 0.256 g of 4-(3-chloro-4-hydroxy-phenylamino)-6,7. 
5 dimethoxy-quinoline-3-carbonitrile as a solid, mp 230-232*^C; mass spectrum (EI, m/e): 
M 355.0719. 

Example 250 

6.7-Dirnethoxv-4-f2-methvisulfanvl-phenvlaminoVquinoline-3'Carbonitrile 

10 

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.139 g of 2- 
(mediylmen:apto)aniline, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol 
was sdrred under nitrogen, at reflux temperature for 30 minutes. The mixture was 
cooled and added to 40 ml of wat^. To this mixture was added sodium carbonate and 
15 concentrated hydrogen chloride to adjust pH to 7. The product was collected, washed 
with water, and dried to give 0.184 g of 6,7-dimethoxy.4-(2.methylsulfanyl- 
phenylamino)-quinoline-3-carbonitrile as a solid, mp 245-247°C; mass spectrum (EI, 
m/e): M 351.1051. 

20 Example 251 

Methvl 2-(dimethvlaminomethvleneamino)-4.5-diethoxybenzoate 

To a stirred solution of methyl 2-amino-4,5-diethoxybenzoate (4.79 g, 20 mmol) in 20 
ml of DMF at 0°C was added phosphorous oxychloride (2.24 ml, 24 mmol) during 15 
25 m. The mixture was warmed to 55°C and stirred for 45 m. The resulting solution was 
diluted witii methylene chloride, cooled to O^C, and treated with 80 ml of precooled 
N/1 sodium hydroxide during 5 m. The organic layer was separated and washed at O^C 
• with with water. The solution was dried and concentrated to give an amber oil; NMR 
(CDCl3)6 3.00(s,^N). 

30 

Example 252 

1.4-Dihvdroquinoline'6.7-diethoxv-4-oxo-3-carbonitrile 

To a stirred solution of n-butylllithium (17.6 ml of 2.5 M in hexane; 44 mmol) in 25 ml 
35 of THF at -78*^C was added a solution of acetonidile (2.35 ml, 45 mnK>l) in 44 ml of 
THF during 10 m. After stirring at -78°C for 15 m, the mixture was treated with a 
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solution of ethyl 2-(dimethylaimnomethyleneamino)-4,S-diethoxybenzoate (5.83 g, 
19.8 mmol) in 30 ml of THF during 30 m. After 30 m at -78^C the mixture was treated 
with 5.7 ml (100 mmol) of acetic add and evaporated to dryness. The residue was 
stirred in water, and the resulting precipitate was filtered off, washed with water, and 
5 dried to give 4.01 g of off-white solid; NMR (DMSO-d6) d 8.58(s, 2-H). 



Example 253 

4-Chloro~6,7>diethQxv-3-Quinolinec arbonitrile 

10 In the manner of Example 1 15 treatment of 1 ,4-dihydioquinoline-6,7-diethoxy-4-oxo- 
3-carbonitrile with phosphorous oxychloride gave the title compound as a pink solid, 
mp 170-175°C. 

Example 254 

15 4-r3-ailoro-4>^fphenvlthio)phenvlami nol-6J-diethoxv-3>quinohnecartenitrile 

In the manner of Example 105 reaction of 4-chloro-6,7-diethoxy-3- 
quinolinecarbonitrile with 3-chloro-4-(phenylthio)aniline gave the title compound as a 
tan solid, mp 88-94^C. 

20 

Example 255 

4-r3-ChlQr Q-4-(phcnylthio)phenvlaminoV6>7'dimethoxv-3-quinolinecarbonitrile 

In the manner of Example 105 reaction of 4-chloTD-6,7-dimethoxy-3-quinoline- 
25 carbonitrile with 3-chloro-4-(phenylthio)aniline gave the tide compound as a tan solid, 
mp 124-130°C 

Example 256 

4-(3'Chloro-4-fluorophenylaminoV6.7-diethoxy-3'quinolinecarbonitrile 

In the manner of Example 105 reaction of 4-chIoro-6,7-diethoxy-3-quinoline- 
carbonitrile with 3-chloro-4-fluoroaniline gave the title compound as an off-white solid, 
mp 194.198°C. 



30 
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Example 257 

4-f3-aceMDhenvlaminoV67-diethoxv-3-auinoKnecarix3nitra^ 

In the manner of Exaiiq)le lOS reaction of 4-chlQro-6,7-diethoxy-3-quinoline- 
5 carbonitrile with 3-aminoacetq>henone gave the title compound as an off-white solid, 
mp 191-194°C. 

Example 258 

4>(N-MethylphenylaminoV6>7-diethoxv-3-quinolinecarbonitrile 

10 

In the manner of Example 105 reaction of 4-chloro-6,7-diethoxy-3-quinoline- 
carfoonitrile with N-methylaniline gave the tide compound as a tan solid, mp 153- 
155®C. 

15 Example 259 

4-fPhenvlaminoV6J-diethoxv-3-Quinolinecarbonitrile 

In the manner of Example 105 reaction of 4-chlon>-6,7-diethoxy-3-quinoline- 
carbonitrile with aniline gave the title compound as a tan solid, mp 168-170°C. 

20 

Example 260 

4-f4'fluorophenvlaminoV6>7-diethoxv-3-quinolinecarbonitrile 

In the manner of Example 105 reaction of 4-chloro-6,7-diethoxy-3-quinoline- 
25 caiix)nitrile with 4-fluoroaniline gave the tide compound as a tan solid, mp 177- 1 8 l^C 

Example 261 

4-f4-HuoK>-2-methylphenylamino)-6,7-diethoxv-3-quinolinecarbonitrile 



30 



In the manner of Example 105 reaction of 4-chlQro-6,7-diethoxy-3-quinoline- 
carbonitrile with 4-fluoro-3-methylaniline gave the title compound as a tan solid, mp 
105-108^C 
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4-(3-ChloroDhenvlaimnoV6,7-dietfaoxv-3-QmnoHnecaitoniri^^ 

In the manner of Exanq}Ie 105 reaction of 4-chloro-6J-diethoxy-3-quinoIine- 
S caiix>mtrile with 4-fluon>aniline gave the title compound as a tan solid, mp 188-190^C 

Example 263 

4-(3-HuorophenvlaniinoV6J-diethoxy-3-quinQlinecarbonitrile 

10 In the manner of Example 105 reaction of 4-chlon>6,7-diethoxy-3-quinolinecarbo- 
nitrile with 3-fluoroaniline gave the title compound as a tan solid, mp 192-195°C 

Example 264 

4-f3-Aminophenylamino)-6.7-dimcthoxv-3-quinolinecarbonitrile 

15 

A stiired mixture of 4-chloro-6J-dimethoxy-3-quinolinecarbonitrile (3.73 g, 15 
mmol), 1,3-diaminobenzene (4.86 g, 45 mmol), pyridine (1.21 mU 15 mmol), and 45 
ml of ethoxyethanol was refluxed for 30 m, cooled,and stirred with aqueous sodium 
bicarbonate. The resulting solid was filtered, washed with water, and dried. 
20 Recrystallization from ethanol gave a brown sohd, mp 222-228^C 

Example 265 

4-f3-AcetamidophenvlaminoV6,7-dimethoxy-3-quinolinecarbonitrile 

25 To a stirred solution of 4-(3-aminophenylamino)-6,7-dimethoxy-3-quinoIinecarbonitrile 
(0.96 g» 3.0 nunol) in 9.0 ml of acetic acid at 25°C was added 0.85 ml (9.0 mmol) of 
acetic anhydride. After 2 h the solution was evaporated to dryness, and the residue was 
stirred with methanol. This solution was evaporated, and the residue was recrystallized 
from etiianol to give 0.50 g of amber solid, mp 147-150^C. 

30 

Example 266 

4-r3-(2>>Butvnovlamino)Dhenvlamino)l-6.7-dimethoxv-3>quinolinecarbQnitrile 



Isobutyl chloroformate (0.26 ml, 2.0 mmol) and N-mediylmorpholine (0.22 ml, 2.0 
35 mmol) were added to an ice-cold solution of 2-butynoic acid (0.21 g, 2.5 mmol) in 8.5 
ml of THF. After 10 m a suspension of 4-(3-aminophenylamino)-6,7-dimethoxy-3- 
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quinolinecaibonitrile (0.32 g, 1.0 nunol) in 6.5 ml of THF was added, and die 
resulting mixture was stiired at 2S^C for 16 h and diluted with water. The resulting 
solid was filtered off, washed with water, dried, and recrystallized from methanol to 
give 0.12 g of off-white solid, mp 193-196°C. 

5 

Example 267 

4>r3-fHvdroxvmethvnphenvlaminol-6J-diniethoxv>3-qu inoKnecarbom 

A stirred mixture of 4-chloit)-6,7-dimethoxy-3-quinolinecarbonitiile (7.46 g, 30 
10 mmol), 3-aminobenzyi alcohol (7.39 g, 60 mmol), pyridine (2.43 ml, 30 mmol), and 
90 ml of ethoxyetiianol was refluxed for 5 h, cooled,and stirred with aqueous sodium 
bicarbonate. The resulting solid was filtered, washed with water, and dried. 
Recrystallization from methanol gave a brown solid, mp 250-255*^C 

IS Example 268 

4-r3-fQiloromethvnphenvlaniinoV6.7-dimethoxy-3-quinolinecarbonitrile 

To 14 ml of DMF was added phosphorous trichloride (0.70 ml, 8.0 mmol) with 
stirring at 25-30°C. After 60 m, the mixture was cooled to O^C, and a suspension of 4- 
20 [3-(hydn>xymethyl)phenylaniino]-6,7-dimethoxy-3-quinolinecarbonitrile (1.34 g, 4,0 
mmol) in 6 ml of DMF was added. The mixture was warmed to 25^C, stirred 15 m, 
recooled in ice bath, and partitioned with methylene chloride-aqueous sodium 
bicarbonate. The organic layer was washed with water, dried, and concentrated to give 
1.15 g of an amber solid; NMR (CDCI3) 6 4.79(s, CH2CI). 

25 

Example 269 

4-r3-fAcetvltfiiometiivnDhenvlamino1-6J-dimedioxv-3-qmnolinecarbonitrile 

To a stirred solution of 4-[3-(chloromethyl)phenylamino]-6,7-dimethoxy-3-quinoline- 
30 carbonitrile (0.97 g, 2.7 mmol) in5.4 ml of DMF was added potassium thioacetate 
(0.93 g, 8.1 mmol) at 25^C. After 30 m the mixture was partitioned with methylene 
chloride and water. The organic layer was washed with water, dried, and concentrated. 
The residue was recrystallized from ethyl acetate to give 0.43 g of yellow solid, mp 
172-177^0. 

35 
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Example 270 

4>r3-rniiomethyl^henvlaniino1-6.7-dimethoxv*3>quinolinecarb^^ 

A stirred mixture of 4-[3*(acetylthiomethyl)phenylaniino]-6 jHlimethoxy-3-q^^ 
5 carbonitrile (L23 g, 3.13 mmol), 12.5 ml of concentrated ammonium hydroxide, 63 ml 
of ethanol, and 32 ml of DMF was heated at 85°C for 2.5 h and then concentrated to 
dryness. The residue was partitioned with methylene chloride and water. The organic 
layer was washed with water, dried, and concentrated. The residue was subjected to 
chromatography on silica gel with methylene chloride-ethyl acetate-methanol to give an 
10 off-white solid; mass spectrum (electrospray, m/e) M+H 352.1. 

Example 271 

2-fDimethvlamino-methvleneaminoV3-methoxv-ben2oic acid methvl ester 

15 A reaction mixture of 5.0 g (29.9 mmol) of 2-anuno-3-methoxy-benzoic acid in 25.0 
mL of DMF-DMA was heated at lOO-lOS*" C for 2.5 hr, and then the solvent was 
removed to give a red- purple viscous oil. After standing in a refrigerator, the oil 
solidified to give 5.8 g of the product as a red-purple solid in 82.8 % yield, mass 
spectrum (electrospray, m/e): M+H 236.9 

20 

Example 272 

l,4-Dihvdro-8-methoxy-4-oxo-3-quinolinecarbonitrile 

To 35.0 niL of THF was added 26.6mL (66,4 mmol ) of n-BuLi solution during 5 min 
25 at -78® C To the stirred solution was added a solution of 3.55 mL (67.9 mmol) of 
CH3CN in 65 mL of THF during 10 min which time the solution became white 
suspension, and then continued to stir for 15 min at -78*" C. To the suspension was 
added a solution of 5.8 g (24.5 mmol) of 2-(Dimethylamino-methyleneamino)-3- 
methoxy-benzoic acid methyl ester in 45 mL of THF during 30 min, and then 
30 continued to stir 30 min at -78*" C during which time the mixture gradually became 
clear. The solution was quenched with 8.5 mL of HOAc. The resulting thick slurry 
was stirred and warmed to room temperature. After most of the solvent was 
evaporated, the residue was diluted with cold water. The separate solid was collected 
by filtration and washed with water. After drying in vacuo, this afforded 3.8 g of the 
35 product as an off white solid in 77.6 % of yield, m.p. 270"" C (dec.), mass spectrum 
(electrospray, m/e): M+H 201.1 
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Example 273 

4-ChloTO-8-metfaoxy -3-quinolinecarfaonitrile 

5 A mixture of 3*8 g (19 mmol) of l,4^ydro-8-inethoxy-4^oxo-3-qmnolineaut)onitri^^ 
and 40 mL of phosphorous oxochloridc and 5 drops of DMF was refluxed for 0.5 
hours. The mixture was evaporated to diyness and diluted with hexanes. The solid was 
collected and mixed with cold dilute sodium carbonate solution and extracted several 
times with ethyl acetate. The organic lay^ was dried over sodium sulfate and filtered 
10 through a pad of silica gel. Removal of the solvent gave 3.8 g of 4-chlon)-8-methoxy - 
3-quinolinecarbonitrile as an off white solid in 91 % yield, mass spectrum 
(electrospray, m/e): M+H 219.1. 

Example 274 

15 4-rf3-BrDgK)phenvnaminol-8-methoxv-3-qmnolinecartx)nitrile 

A solution of 328.0 mg (1.5 mmol) of 4-chloro-8-methoxy -3-quinolinecarbonitrile, 
309.7 mg (1.8 mmol) of 3-bromoaniline and 173.3 mg (1.5 mmol) of pyridine 
hydrochloride in 15 ml of 2-ethoxyethanol was refluxed under nitrogen for 0,5 hours. 
20 The solvent was removed and the residue was diluted with water followed by 
neutralization to pH 7-8 with diluted sodium carbonate solution . The precipitate was 
collected and washed with ether and dried in vacuo to give 476.1 mg (89.6%) of the 
product as a yellow solid, m.p. 210-212° C; mass spectrum (electrospray, nVe): M+H 
353,8, 355.8. 

25 

Example 275 

4-(4-ailoro-2-fluoro-DhenvlaminoV8-methoxv-qmnQline -3-carfaonitrile 

Using an analogous procedure to that described in Example 274. A reaction mixture of 
30 328.0 mg (1.5 mmol) of 4-chloro-8-methoxy -3-quinolinecarbonitrile, 173.3 mg (1.5 
mmol) of pyridine hydrochloride and 240.0 mg (1.7 mmol) of 2-fluoro-4-chloro- 
aniline in 15 mL of 2-ethoxyethanol was heated at 100° C for 2 hr. After the woric up, 
431.3 mg (87.9%) of the product was obtained as an off white solid, m.p. 127"* C 
(dec.), mass spectrum (electrospray, m/e): M+H 327.8, 329.9. 

35 
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Example 276 

4-f3>Hvdroxv-4>methvl-phenvlamnoV8-methoxv-q uinoline-3-c^ 



Using an analogous procedure to that desmbed in Example 274. A leactim mixture of 
5 328.0 mg (1.5 mmol) of 4-chloro-8-methoxy -3-quinolinecarbonitrile, 173.3 mg (1.5 
mmol) of pyridine hydrochloride and 203.2 mg (1.7 mmol) of 3-hydroxy-4-methyl- 
aniline in 15 mL of 2-ethoxyethanol was healed at 100 ° C for 1.5 hr. Afte the work 
up, 407.7 mg (89.4%) of the product was obtained as a yellow solid, m.p. 148-150''C, 
mass spectrum (electrospray, m/t): M+H 306.9. 

10 

Example 277 

4'f3-Diniethvlanuno-phenvlaminoV8-methoxv-quinoHne'3Harbonitrile 



Using an analogous procedure to that described in Example 274. A reacdon mixture of 
15 250.0 mg (1.1 mmol) of 4-chloro-8-methoxy -3-quinolinecarbonitrile, 273.3 mg (3.0 
mmol) of pyridine and 261.4 mg (1.25 mmol) of 3-dimethylaminoaniline 
hydrochloride in 10 mLof 2-ethoxyethanol was heated at 100**C for 1.5 hr. The work 
up gave 294.8 mg (73.4%) of the product as a deep greenish yellow solid, m.p. 222- 
225''C, mass spectrum (electrospray, m/e): M+H 319.0. 

20 

Example 278 

4-f4-Bromo-3-hvdroxv-phenvlaminoV8-methoxV"quinoline-3-carbonitrilc 



Using an analogous procedure to that described in Example 274. A reaction mixture of 
25 250.0 mg (1.1 mmol) of 4-chloro-8-methoxy -3-quinolinecarbonitrile, 131.7 mg (1.1 
mnx>l) of pyridine hydrochloride and 286.7 mg (1.3 mmol) of 4-bromo-3-hydroxy- 
aniline in 10 niL of 2-ethoxyethanol was heated at 100** C for 1.5 hr. The work up 
gave 374.1 mg (88.6 %) of the product as a pink solid, m.p. 146^ C (dec), mass 
spectrum (electrospray, m/t): M+H 369.9. 

30 

Example 279 

4-(3-HydrDxy-4-methoxy'phenvlaminoV8-methoxy-quinoline-3-carbonitrile 



Using an analogous procedure to that described in Example 274. A reaction mixture of 
35 200.0 mg (0.92 mmol) of 4-chloro-8-methoxy-3-quinolinecarbonitrile, 105.7 mg (0.92 
mnx>l) of pyridine hydrochloride and 140.6 mg (1.0 mmol) of 5-amino-2*methoxy- 
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phenol in 10 mL of 2-ethoxyethanol was heated at 100^ C for 2 hr. The work up gave 
261.6 mg (89.0 %) of the product as a. deep yellow solid, m.p. 138-140** C (dec), 
mass spectrum (electrospray, m/e): M+H 321.9. 

S Example 280 

8-Methoxv-4-f2.4.6-trifluQitvDhenvlaminQ^-QuinQline-^-carbQmtri^^ 

Using an analogous procedure to that described in Example 274. A reaction mixture of 
200.0 mg (0.92 mmol) of 4-chloro-8-methoxy-3-quinolinecaibonitrile, 105.7 mg (0.92 
10 mmol) of pyridine hydrochloride and 148.6 mg (1 .0 mmol) of 2»4,6-trifluon)-aniline in 

10 mL of 2-ethoxyethanol was heated at 100° C for 2 hr. The work up gave 1 12.6 mg 
(37.4 %) of the product as a yellow solid, m.p. 29T C (dec), mass spectrum 
(electrospray, m/e): M+H 330.0. 

IS Example 281 

4-(3-hvdrQxv-4-methvl-phenvlaminoV7-methoxv-quinoline-3-carbonitrile 

To a suspension of 200 mg (0.91 mmol) of 4-chloro-7-methoxy-3-quinoline- 
carbonitrile and 135.5 mg (1.10 mmol) of 5-amino-o-cresol in 10 mL of 2-ethoxy 

20 ethanol was added 105.6 mg (0.91 mmol) of pyridine hydrochloride. The resulting 
reaction mixture was refluxed for 1 hr, and then the solvent was removed to give a 
residue. To the residue was added about 30 mL of water and neutralized to pH 7-8 by 
addition of diluted sodium carbonate solution. The precipitate was collected by filtration 
and washed with water and ether. After drying in vacuo, this afforded 277 mg (99 %) 

25 of the product as a yellow solid, m.p. >250° C, mass (electrospray, m/e): M+H 305.9. 

Example 282 

4-(4-Chlon>-2-fluoro-5-hvdroxv-phenvlaminoV7-methoxv-Quinoline-3-carbonitrile 

30 The method of Example 281 was used with 218.6 mg (1.0 mmol) of 4-chloro-7- 
methoxy-3-quinolinecarbonitrile, 263.5 mg (1.2 mmol) of the aniline and 115.6 mg 
(1.0 mmol) of pyridine hydrochloride in 10 mL of 2-ethoxyethanol. This afforded a red 

011 residue. To the residue were added 10 mL of methanol and 1 mL of NH4OH (28- 
30%). The resulting mixture was heated at 50** C for 30 min, and then the solvent was 

35 removed to give a residue. To the residue was added water. The separated solid was 
collected by filtration and washed widi water and ether/ethyl acetate (1:1). After drying 
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in vacuo, 142.1 mg (41.4 %) of tiie product was obtained as a brown solid, m.p. 
240*'C (dec.); mass (electrospray, m/e): M+H 343.9. 345.8. 

Example 283 

5 4-f4-CMoro-2-fluQro>phenvlaminoV6-methoxv^mno Hne-3-cari^ 

The method of Example 281 was used with 218.6 mg (1 mmol) of 4-chloro-6- 
methoxy'3-quinolinecarbonitrile, 174.7 mg (1.2 mmol) of 4-chloro-2-fluon>aniline 
and 115.6 mg (1 mmol ) of pyridine hydrochloride in 10 mL of 2-ethoxyethanoL This 
10 afforded 319.8 mg of the product as a yellow solid, m.p. >250'' C, mass (electrospray. 
m/e): M+H 325.9, 327.9 

Example 284 

4-(3-HvdrDxv-4-methvl-phenvlaminoV6-methoxv-quinQline-3-carbonitrile 

15 

To a suspension of 218.6 mg (1.0 mmol) of 4-chlon)-6-methoxy-3-quinoline- 
carbonitrile and 147.8 mg (1.20 mmol) of 5-amino-o-cresol in 10 mL of 2- 
ethoxyethanol was added 115.6 mg (1.0 mmol) of pyridine hydrochloride. The 
resulting reaction mixture was refluxed for 1 hr, and then the solvent was removed to 
20 give a residue . To the residue was added about 30 mL of water and neutralized to pH 
7-8 by addition of diluted sodium carbonate solution. The precipitate was collected by 
filtration and washed with water and ether. After drying in vacuo, this afforded 278.3 
mg (91 %) of the product as a yellow solid, m.p. >250^ C (dec.), mass (electrospray, 
m/e): M+H 305.9, 

25 

Example 285 

4-(4-ChlorD-2-fluoro-5-hvdroxy-phenvlaminoV6-methoxv-quinoline3-carbonitrile 

The method of Example 282 was used with 218.6 mg (1.0 mmol) of 4>chIoro-6- 
30 methoxy-3-quinolinecarbomtrile and 263.5 mg (1.2 mmol) of the aniline (cat 800906) 
in 10 mL of 2-ethoxyethanol was added 115.6 mg (1.0 mmol) of pyridine 
hydrochloride. This afforded a dark oil residue. To the residue was added 10 mL Of 
methanol and 1 mL of NH4OH (28-30 %). The resulting mixture was heated at 50° C 
for 30 min, and then the solvent was removed and the residue was triturated with water 
35 and ether in an ice bath. The separated solid was filtered off and washed with water and 
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ether. After drying in vacuo, 83.2 mg (24.2 %) of the product was obtained as a light 
brown solid, m.p. 228-230'' C, mass (electrospray, na/e): M+H 343.8, 345.8. 



Example 286 

5 4-f3,5-Dichloro>4-hvdroxv-phenylami nol-6,7-dimethoxv-qmnoline-3-carbQm 



A reaction mixture of 248.7 mg (1 mmol) of 4-chloro-6.7-dimethoxy-3- 
quinolinecarbonitrile, 213.6 mg (1.2 mmol) of 4-amino-2,6-dichlorophenol and 
115.6 mg (1 mmol) of pyridine hydrochloride in 10 mL of 2-ethoxyethanol was 
10 refluxed under N2fQr 1 hr. Aftor removal of the solvent, the residue was diluted with 
water and neutralized to pH 7-8 with diluted sodium carbonate solution. The precipitate 
was filtered and washed with water and eth«/ ethyl acetate (1:1). After drying in 
vacuo, this yielded 346.7 mg (88.8 %) of the product as a yellow solid. m.p. >250'' C, 
mass (electrospray, m/e): M+H 389.8, 391.8. 

15 

Example 287 

4-(2-Hvdroxv-4-roethvl-phenvlaminoV6J-dimethoxv-quinoUne-3-carbonitrile 



Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
20 of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 10 mL of 2-ethoxyethanol and in 
the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reaaed with 147.8 
mg (1.2 mmol) of 6-aniino-m-cresol to give 287.5 mg (85.8 %) of the product as a 
light brown solid, m.p. >250^ C, mass (electrospray, m/e): M+H 335.9. 

25 Example 288 

4-f4-Hvdroxv-3.5-dimethvl-phenvlaminoV6.7-dimethoxv-quinoline-3-caifainitile 



Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
of 4-chlon)-6,7-dimethoxy-3-quinolinecarbonitrilein 10 mL of 2-ethoxyethanol and in 
30 the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 164.6 
mg (1.2 mmol) of 4-aminO'2.5-dimethylphenol to give 232.9 mg (66.7 %) of the 
product as a light brown solid, m.p. 234-236° C, mass (electrospray, m/e): M+H 
349.9. 
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Example 289 

4-f3-CyanO"6J-dimethoxvKjuinoKn-4-vlaminoVh^n7arnirift 

Using an analogous procedure to that described in Exanqple 286, 248.7 mg (1 nunol) 
5 of 4-chlOTO-6,7-diniethoxy-3-quinolinecarbonitrile in 10 mL of 2-ethoxyethanol and in 
the presence of 1 15.6 mg (1 nunol) of pyridine hydrochloride was reacted with 163.4 
mg (1.2 nunol) of 4-aniino-benzamide to give 255.7 mg (73.4 %) of the product as a 
light yellow solid, m.p. >250°C, mass (electrospray, m/e): M+H 348,9. 

10 Example 290 

4-(5"Chloro-2-hydroxy-phenylaminoV6.7-dimethoxy-quinoline-3-carbonitrile 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 15 mL of 2-ethoxyethanol and in 
15 the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 172.3 
mg (1.2 nunol) of 2-amino-chlorophenol to give 326.4 mg (91.9 %) of the product as a 
yellow solid, m.p. >250*'C, mass (electrospray, m/e): M+H 355,8, 

Example 291 

20 4-f3>S-DibrDmo>4>hvdroxv-phenvlaminoV6.7-dim ethoxv-quino line-3-carbonitriIe 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 nunol) 
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 15 mL of 2-ethoxyedianol and in 
the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 320.3 
25 mg (1.2 mmol) of 4-amino-2,6-dihromophenol to give 427.1 mg (89.2 %) of the 
product as a gray solid, m.p. >250**C, mass (electrospray, m/c): M+H 479.7, 481.6. 

Example 292 

4-(4-HvdrDxv-2>methvl-phenvlaminoV6.7-dimethoxy-quinoline-3-carbonitrile 

30 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
of 4-chlon>-6,7-dimethoxy-3-quinolinecarbonitrile in 15 mL of 2-ethoxyethanol and 
in the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 
147.8 mg (1.2 nunol) of 4-amino-m-cresol to give 304.6 mg (90.9 %) of the product 
35 as a salmon solid, m.p. >250**C, mass (electrospray, nVe): M+H 335.9 
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Example 293 

6J-Dimethoxy-4-fpyri(fin-3-ylaimno)-Quinoline-3-carbo 



Using an analogous pnx:edure to that described in Example 286, 248.7 mg (1 nunol) 
5 of 4K:hloro-6,7-diniethoxy-3-qiiinolinecarbonitrilc in 15 mL of 2-ethoxyethanol and in 
the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 1 12.9 
mg (1.2 mmol) of 3-amino-pyridine to give 60.6 mg (19,8 %) of the product as an 
orange solid, m.p. 23 1-233'' C, mass (electrospray, m/e): M+H 306.8. 



10 Example 294 

6.7-Dimethoxv-4-(3-methyIsulfanyl-phenvlaminoVquinoline-3-carbonitrile 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mnx)l) 
of 4-chloro-6,7-dimethoxy-3-quinolin6caibonitrile in 15 mL of 2-ethoxyethanol and 
15 in the presence of 115.6 mg (1 mmol) of pyridine hydrcx:hloride was reacted with 
167.1 mg (1.2 mmol) of 3-(methylthio)aniline to give 134.1 mg (38.2 %) of the 
product as an off white solid, m.p. >250^C^ mass (electrospray, nVe): M+H 351.9. 



Example 295 

20 4-(2-Hvdroxv-5-methvl-phcnvlaminoV6.7-dimethoxy-quinoline-3-carbonitrile 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, in 15 mL of 2-ethoxyethanol and 
in the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 
25 147.8 mg (1 .2 mmol) of 2-amino-p-cresol to give 3 1 5.0 mg (94.0 %) of the product as 
a yellow solid, m.p. 198-200*" C, mass (electrospray, m/t): M+H 335.8. 



30 



Example 296 

4-f2-Chloro-4-hvdroxv-phenvlaminoV6,7-dimethoxv-quinoline-3-carbonitrile 



Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrilein 15 mL of 2-ethoxyethanol and in 
the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 270. 1 
mg (1.5 nunol) of 4-amino-3-chlorophenol to give 299.2 mg (84.3 %) of the product 
35 as a light brovm solid, m.p. >250'*C, mass (electrospray, m/e): M+H 355.8, 357.8. 



wo 98/43960 



PCT/US98/06480 



-147- 

Example 297 

2-G-Cvano-6J-dimethoxv-quinoKn'4-ylaminnVhenzami^^ 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
5 of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 12 mL of 2-ethoxyethanol and in 
the presence of 115,6 mg (1 mmol) of pyridine hydrochloride was reacted with 177,0 
mg (13 mmol) of anthranilamide to give 292.4 mg (84.0 %) of the product as a deq> 
yellow solid, m.p. 238-240.5** C, mass (electrospray, m/e): M+H 348.9. 

10 Example 298 

6,7-Dimethoxv-4-f4-methvlsulfanvl-phenvlaminoVquinoline-3-carbonitrile 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
of 4-chloro-6,7-dimethoxy-3-quinoIinecarbonitrile in 12 mL of 2-ethoxyethanol and in 
IS the presence of 1 15.6 mg (1 mnK)l) of pyridine hydrochloride was reacted with 181.0 
mg (1.3 mmol) of 4-(methylmercapto)-aniline to give 334.1 mg (95.2%) of the product 
as a yellow solid, m.p. 235-237"* C, mass (electrospray, m/e): M+H 351.9, 352.9, 
353.8, 354.9. 

20 Example 299 

4-r4-f2-Hydroxy-ethylVphenylaminol-6.7~dimethoxy-quinoline-3-carbonitrile 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 12 ntiL of 2-ethoxyethanol and in 
25 the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 178.3 
mg (1.3 mmol) of 4-aminophenethyl alcohol to give 327.8 mg (93.9 %) of the product 
as an off white yellow solid, m.p. 208-210® C, mass (electrospray, m/e): M+H 349.9. 

Example 300 

30 4-(2,4-Dihy<jroxy-phenylamino)-^,7siime^hoxy-quinolinfi-3'Carbonitrile 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
of 4-chloio-6,7-diraethoxy-3-quinolinecarbonitrile in 12 mL of 2-ethoxyethanol and in 
the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 210.0 
35 mg (1.3 nunol) of 4-aminoresorcinol to give 330.4 mg (98.0 %) of the product as a 
deep purple solid, m.p. >250®C, mass (electrospray, m/e): M+H 337.9. 
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4-r2-f2-Hvdroxv-ethvlVphenylamino1-6J-dimethoxv-quinoline-3-carboniri^ 

5 Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
of 4-cMoro-6,7-diniethoxy-3-quinolinecarbonitrile in 12 mL of 2-ethoxyethanol and in 
the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 178.3 
mg (L3 mmol) of 2-aminophenethyl alcohol to give 218.4 mg (64.4 %) of the product 
as a pink solid, m.p 159- 162° C, mass (electrospray, m/e): M+H 349.9. 

10 

Example 302 

4>f3-BromophenvlaminoV6J-dihvdfOxv-3-Quinolinecaifaonitrile 

A stirred mixture of 4-(3-biDmophenylamino)-6,7-dimethoxy-3-quinolinecarbonitrile 
15 (15.4 g, 40 mmol) and 100 g of pyridine hydrochloride was heated at 210^C for 20 m, 
cooled to O^C, treated with 100 ml of concentrated ammonium hydroxide, and 
concentrated to dryness. The residue was stirred with 1 L of water, and the resulting 
amber solid was filtered off, washed with water, and dried; mass spectrum 
(electrospray, m/e) M+H 356.1, 358.1. 

20 

Example 303 

4>(3-BromophenylaminoV6.7-di'n'propoxv-3-quinolinecarbonitrile 
To a stirred mixture of 4-(3-bromophenylamino)-6,7-dihydroxy-3-quinolinecarbonitrile 
(1.07 g, 3.0 nrniol), potassium carbonate (1.66 g, 12.0 mmol), and 12 ml of DMF at 
25 0"C was added l-iodopropane (1.17 ml, 12.0 nunol). The mixtuie was wanned to 
Stirred for 5 h, and then pardoned at 0^ C with ethyl acetate and water containing 
HCl to give pH-8. The organic layer was separated, washed with water, dried, and 
concentrated. The residue was subjected to chromatography on silica gel with 
methylene chloride-ethyl acetate-acetic acid to give an amorphous solid; mass spectrum 
30 (electrospray, m/e) M+H 440.2, 442.2. 

Example 304 

4-rG"Bn>mophenvlVN"acetvlamino1-6J-dihydroxv-3-quinolinecarbonitrile 

35 A solution of 4-(3-bromophenylamino)-6,7-dihydroxy-3-quinolinecarbonitrile (1.78 g, 
5.0 mmol), dimethylaminopyridine (60 mg, 0.50 mmol), 5.0 ml of acetic anhydride. 
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and 10 ml of pyridine was stirred at leflux temporature for 1.5 h and concentrated to 
dryness. The residue was stirred with SO ml of methanol, S ml of water, and sodium 
bicaibonate (2.1 g, 25 nunol) at 25^C for 16 h and concmtrated to dryness. The 
residue was stirred with water containing acetic acid to give pH'^4-S, and the resulting 
5 solid was filtered off, washed with water, and dried. A solution of the resulting solid 
in THF was passed through a pad of silica gel; the filtrate was concentrated to give a tan 
solid; mass spectrum (electrospray, m/e) M-H 396.3, 398.3. 

Example 305 

10 4'f3-BromophenvlaminoV6.7-di-n-butoxV'3-quinolinecarboniuile 

A stirred mixture of 4-[(3-bromophenyl)-N-acetylamino]-6,7-dihydroxy-3-quinoline- 
carbonitrile (0.40 g, 1.0 mmol), 1-bromobutane (0.41 3.0 mmol), potassium 
carbonate (0.30 g, 2.2 mmol), and 2.0 ml of DMF was stiircd at 65-70^C for 5 h, 

15 concentrated to dryness, and partitioned with ethyl acetate and water containing acetic 
acid to give pH*^. The organic layer was washed with water, dried and concentrated. 
The residue was stirred with potassium carbonate (0.55 g, 4.0 mmol), and 10 ml of 
methanol at reflux temperature for 60 m and then evaporated to dryness. The residue 
was partitioned with methylene chloride and water saturated with carbon dioxide 

20 (pH-8-9). The organic layer was separated and washed with water, dried, and 
concentrated. A solution of the residue in 60:30:1 heptane-ethyl acetate-acetic was 
filtered through a pad of silica gel. The filtrate was evaporated to give an amorphous 
solid; mass spectrum (electrospray, m/e) M+H 467.9, 469.9. 

25 Example 306 

4-Chloro-7-methoxv-3-quinolinecarbonitrile 

In the manner of Example 115 treatment of l,4-dihydroquinolin-7-methoxy-4-oxo-3- 
carbonitrile with phosphorous oxychloride gave the tide compound as a tan solid; mass 
30 spectrum (electrospray, m/e) M+H 219.2, 221 .2. 
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Example 307 

4-(4-QiloTD-2-fluorofDhenvlaminoV7-methoxv-3-QuinQline^^ 

In the manner of Example 274 reaction of 4-chlon>-7-methoxy-3-quinolinecarbonitrile 
with 4-chloro-2-fluoroaniline gave the title compound as an amber solid, mp 208- 
210^C. 

Example 308 

4-f4-ChlorD>2-fluonDphenylaniinoV7-hvdn>xv-3>Quinolinecarbonitrile 



In die manner of Example 302 reaction of 4-(4-chloro-2-fluorophenylamino)-7- 
methoxy-3-quinoIinecarbcmitTile with pyridine hydrochloride at 210^C gave the tide 
compound, mp 295-305®C. 

15 Example 309 

4-r(4-Chloro-2-fluorcn)henvlaminoVN-acetvlamino1-7-hvdroxv-3-Quinolinec^ 

In the manner of Example 304 peracetylation of 4-(4-chloro-2- fluorophenylamino)-?- 
hydroxy-3zquinolinecarbonitrile with acedc anhydride in the presence of dimethyl- 
20 aminopyridine followed by de-Oacetylation with sodium bicarbonate in aqueous 
methanol gave the title compound as an amber solid, mp 182-191°C. 

Example 310 

4-f4-ailoro-2-fluorophenvlaminoV7-etiioxv-3-quinolinecarbonitrile 



In the manner of Example 305 alkyladon of 4-[(4-Chloro-2-fluorophenylamino)-N- 
acetylamino]-7-hydroxy-3-quinolinecarbonitrile with ethyl iodide in the presence of 
potassium carbonate in DMF followed by de-N-acetylation with potassium carbonate in 
aqueous methanol gave the tide compound as a white solid, mp 221-224^C. 

Example 311 

4-rf3-Bn)mophenvnaminoV6J-bis(2-medioxvedioxvV3-Quinolinecarbonitrile 



35 



In the manner of Example 305 alkylation of 4-(3-bromophenylamino)-6,7-dihydroxy- 
3-quinolinecarbonitrile with 2-bromoethyl methyl ether in the presence of potassium 
carbonate in DMF gave the tide compound as a light yellow solid, mp 135-138°C 



wo 98/43960 



PCTAJS98/06480 



-151- 



Example 312 

4-(4-Hvdroxv-2-methvl-i>henvlaimnoVfrmethoxv-7-f3-moroho 

5 

A mixture of 0.3 g of 4-chloro-6-methoxy-7-(3-morpholin-4-yl- propoxy)-quinoline-3- 
carbonitiile derivative, 0.12 g of 4-amino-m-cresol, 0.1 g of pyridine hydrochloride 
and 4 ml of 2-ethoxy ethanol was stirred under nitrogen at reflux temperature for 1.5 
hr. The mixture was cooled and added to the mixture of ethyl acetate and saturated 

10 solution of sodium bicarbonate, stirred for 15 minutes. Following separation of layers, 
die organic layer was dried over anhydrous sodium sulfate, filtered and filtrate was 
evaporated to yield dark oil. The oil was purified by silica gel flash chromatography 
utilizing a gradirat of methylene chloride/methanol (95:5 to 90:10 ) to give 0.23 g of 
the title compound as a tan solid,mpl20-126C; mass spectrum (electrospray,m/e):M+H 

15 449. 

Example 313 

4-f3-BrQmo-phenvlaminoV6-methoxv-7"(3-morpholin-4-vl- 
Dropoxv)-<iuinoline-3>carbQnitrile 

20 

The method of Example 312 was used as well as 0.3 g of 4-chloro-6-methoxy-7-(3- 
morpholin-4-yl-propoxy)-quinoline-3-carbonitrile, 0.12 ml of 3-bromo aniline, 0.1 g 
of pyridine hydrochloride and 4.0 ml of 2-ethoxy ethanol. This afforded an oil which 
was purified by silica gel flash chromatography utilizing a gradient of methylene 
25 chloride/methanol ( 96:4 to 92:8 ) to give 0.22 g of the title compound as an off white 
solid,mp 115-118 C; mass spectrum (ES,n^e ):M+H499. 

Example 314 

6-Methoxv-4-f2-methvlsulfanvl-phenvlaminoV7-f3-mOTpholin-4-vl- 

30 pTQPQ;^y)-qyin9iine-3-gyi?Qnitritfi 

The method of Example 312 was used as well as 0.3 g of 4-chloro-6-methoxy-7-(3- 
morpholin-4-yl-propoxy)-quinoline-3-carbonitrile, 0.14 ml of 2-(methyl mercapto) 
aniline, 0.1 g of pyridine hydrochloride and 4.0 ml of 2-ethoxy ethanol. This afforded 
35 an oil which was purifled by silica gel flash chromatography [methylene 



wo 98/43960 



PCT/US98/06480 



-152- 

chlorideAnethanol (96:4) ] to give 0.16 g of the title compound as an off white solid,tnp 
179-180 C; mass spectram (ES,m/c ):M+H465. 

Example 315 

5 4-f4-Hvdroxv-3.5-dimethyl-phenvlaminoV6-methoxv-7> 

(3>mQ^yM>n-4>yI-TO9xy)siui^oUnfi'3'<?^mm^^ 

The method of Example 312 was used as well as 0.25 g of 4-chloro-6-methoxy-7-(3- 
morpholin-4-yl- piopoxy)-quinoline-3-carbonitrile, 0.12 ml of 4-amino, 2-5 dimethyl 
10 phenol , 0. 1 g of pyridine hydrochloride and 4.0 ml of 2-ethoxy ethanoL This afforded 
an oil which was purified by silica gel flash chromatography utilizing a gradient of 
methylene chloride/methanol ( 96:4 to 92:8 ) to give 0.20 g of the title compound as a 
tan foam, mp 122-125 C; mass spectrum (ES,m/e ):M+H481. 

15 Example 316 

4-r2-AminDhenvlmethvlamino)-6.7-diethoxv-3-quinolinecarbonitrile 

In the manner of Example 61 reaction of 4-chloro-6,7-dieihoxy-3-quinolinecarbonitrile 
with 2-aminobenzylamine gave the tide compound as an off-white solid, mp 173- 
20 177^C. 

Example 317 

4-f3.4-DifluorophenvlmethvlaminoV6.7-diethoxv-3'quinolinecarbonitrile 

25 In the manner of Example 61 reaction of 4-chloro-6,7-diethoxy-3-quinolinecarbonitrile 
with 3,4-difluorobenzylamine gave the tide compound as a tan solid, mpl67-169°C. 

Example 318 

4-MethQxv-but-2-enoic acid r4-f3-bromQ-phenvlaminoVqmnazolin-6- vll-amide 

30 

To a solution of 1 g (3.17 mmol) of (S-amino-4-[(3-bromophenyl)aniino]-3-quinoline- 
carfoonitrile and 0.6 g of disopropylethylamine in 21 ml of tetrahydrofuran was added 
0.47 g (3.5 mmol) of4-methoxycrotonoyl chloride at O^C with stirring. After 1.5 hr at 
0°C another 0.15 g of acid chloride was added. The mixture was diluted with 75 ml of 
35 tetirahydrofuran and stirred with a mixture of brine and saturated sodium bicarbonate. 
50 ml of ethyl acetate was added and the organic layo* was separated and dried over 



wo 98/43960 



PCT/US98/06480 



-153- 

magnesium sulfate. Solvent was removed and the residue was purified by 
chromatography on silica gel. Reciystalization fix>m 1-butanol gave 1.25 g of a yellow 
powdor: mass spectrum (electrospray, n^e): M+H 415.0 and 415.9. 

5 Example 319 

4-f4*ChlQro-2-fluotx)-5'hvdroxy-phenylaminoV^J-dimethoxvK|uinotine*3-caifaonitrile 

A mixture of 0.25 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.195 g of 4- 
chloro-2-fluoro-5-hydroxyaniline, 0.116 g of pyridine hydrochloride, and 3 ml of 
10 ethoxyethanol was stirred under nitrogen, at reflux temperature for 1 h. The mixture 
was cooled and added to 10 ml of water. To this mixture was added sodium carbonate 
undl pH 9. The product was collected, washed with water, and dried to give 0.327g of 
4-(4-chlon>-2-fluoro-5-hydioxy-phenylamino)-6,7-dimethoxy-quinoline-3-carbonitrile 
as a solid, dec > 260°C ; mass spectrum (electrospray, m/e): M+H 373.9. 

15 

Example 320 

7-bgnzylQx;y-4-hYdroxy-6-methoxv-quinQlinfi-3-partx)nitrilfi 

To a stirred solution of 26.9 ml of n-butyllithium (2.5 M in hexane) in 50 ml of THF at 
20 -78°C was added a 3.51 ml of acetonitrile in 20 ml of THF during 10 min. After 
stirring at -78''C for 30 min, the mixnire was treated with 10 g of L17741-150 (B. 
Floyd) in 20 ml of THF during 5 min. After 15 min at -78°C the stirred mixture was 
warmed to O^C for a further 30 min. It was then treated with 5 ml of acetic acid, 
warmed to 25^C and stirred for 30 min. The mixture was evaporated to dryness, and 
25 diluted with aqueous sodium bicarbonate. The resulting off-white solid was filtered, 
washed with water, ethyl acetate and ether. After drying, 4.5 g of 7-benzyloxy-4- 
hydroxy-6-methoxy-quinoline-3-caibonitriIe was obtained as an off-white solid, dec 
>255**C ; mass spectrum (electrospray, m/e) M+H 307. 

30 Example 321 

7-benzvloxv-4-chloro-6-methoxv-quinoline-3-carbonitrile 

To a stirred suspension of 1 g of 7-benzyloxy-4-hydroxy-6-methoxy-quinoline-3- 
carbonitrile in 10 ml of methylene chloride was added 5 ml of oxalyl chloride (2M in 
35 methylene chloride), and 2 drops of N,N-dimethylformamide. The mixture was 
refluxed for 20 min and to it was slowly added aqueous sodium bicarbonate until the 
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bubbling ceased. Following separation of the layers^ the organic layer was evaporated 
to a small volume, then passed through a plug of magnesoL Eludon with SO ml 
mediylene chloride, followed by evq)oradon provided 0.6 g of 7-benzyloxy-4-chloiX)- 
6-methoxy-quinoline-3-carbonitrile as a pale yellow solid, mp 282-284®C; mass 
5 spectrum (electrospray, m/c) M+H 325. 

Example 322 

7-Benzvloxv-4-f4-chloro>2-fluoro-DhenvlaminoV6-methoxv-quinoline -3-carbonin^^^ 

10 A mixture of 0.200 g of 7-benzyloxy-4-chlon>6-methoxy-quinoline-3-carbonitrile 
0.108 g of 4-chloro-2-fluoroaniline, 0.071 g of pyridine hydrochloride, and 3 ml of 
ethoxyethanol was stiired under nitrogen, at reflux temperamie for 1 h. The mixture 
was cooled and added to 10 ml of water. To this mixture was added sodium carbonate 
until pH 9. The product was collected, washed with water, and dried to give 0.1 50g of 

15 7-Benzyloxy-4-(4-chloro-2-fluoro-phenylamino)-6-methoxy-quinoline-3-carbonitrile 
hydrochloride as a solid, mp 241-243**C ; mass spectrum (electrospray. m/e): M+H 
433.9. 

Example 323 

20 4-f4-Chloro-2-fluoro-5-hvdroxv-phenvlaminoV7-methoxv-6-f3- 

morpholin-4-yn-propoxyl-quinoline-3-carbonitrile 

A mixture of 0.35 g of 4-chloro-7-methoxy-6-(3-morpholin-4-yl-propoxy))-3-quino- 
linecaibonitrile, 0.188 g of 4-chlon>-2-fluoro-5-hydroxyaniline, 0.112 g of pyridine 

25 hydn>chloride, and 4 ml of ethoxyedianol was stirred under nitrogen, at reflux 
temperature for 1 h. The mixnue was cooled and added to 10 ml of water. To this 
mixture was added sodium carbonate until pH 9. The produa was collected, washed 
with water, and dried to give 0.210g of 4-(4-Chloro-2-fluoro-5-hydroxy-phenyl- 
amino)-7-methoxy-6-(3-morpholin-4-yl)-pix)poxyl-quinoline-3-carbonitrile as a solid, 

30 mp 125- 128^C ; mass spectrum (electrospray, m/t): M+H 487.0. 
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Example 324 

4-(3-acetvIphenvlaimno)-6J-dimethoxv-3-q uinolinecarfaQnitt^ 

In the manner of Example 274 reaction of 4-chloio-6,7-dimethoxy-3-quinoline- 
5 carbonitrile with 3-aminoacetophenone gave the title compound as a tan solid, rap 204- 
206^C. 

Example 325 

4-(3-BixmiophcnvlaminoV6J-di-methoxvmethvl>3-q mnolinecaifaon^ 

10 

In the manner of Example 305 treatment of 4-(3-bromophenylamino)-6,7-dihydiDxy-3- 
quinolinecarbonitrile with potassium carbonate and chloiomethyl ether in dimethyl- 
foimamide gave the tide compound as a yellow solid: mp = 1 13-1 16°C 

15 Example 326 

N-r4-f3-BrDmo-phenvlaminoV3-cyano-quinolin-6-vll-3-chloro-flE)acrvlamide 

and 

Example 327 

N44-f3>BromQ-phenvlaminoV3>cvanoKj[mnolin>6-vn- 3-chloiD-(ZVacrvlamide 

20 

To a solution of 0.5 g (1.47 mmol) of of 6-amino-4-[(3-bromophenyl)amino]-3- 
quinolinecarbonitrile and 0,24 g (1.8 mmol) of diisopropylethyl amine in 3 ml of 
terahydrofiiran at O^^C with stirring was added 0.21 g (1.7 mmol) of 3-chloro-acryloyl 
chloride (cisAnms mbctuie) in 2 ml of tetrahydrofuran. After 40 min at O^'C, the mixture 

25 was poured into a saturated solution of sodium bicarbonate and then extracted ether. 
The organic solution was dried over magnesium sulfate and die sovent was removed. 
The residue chromatographed on silica gel giving 0.16 g of N-[4-(3-bromo-phenyl- 
amino)-3-cyanp-quinolin-6-yl]-3-chloro-(E) acrylamide: mass spectrum (electrospray, 
nVe,): M+H 424.9, 427.0, and 0.12 g of N-[4-(3-bromo-phenylamino)-3-cyano- 

30 quinolin-6-yl]-3-chloio-(Z) acrylamide acrylamide: mass spectrum (electrospray, m/e,): 
M+H 425.0, 427.0 
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Example 328 

N-r4-[f3-Bromophenynanmno1-3-cvano-6-quinolinvl1-4>mai^ 

Isobutyl chlorofonnate (0.161g, l.lSmmol) was drop wise added into an ice cold 
5 solution of 4-morpholino-2-butynoic acid (0.25g, 1.48mmol) and N-methylmorpholine 
(0.1 5g, 1.48mmpl) in 8mL of tetrahydrofuan under N2. After stirring for 30min, a 
solution of 025g (0.74mmol) of 6-amino-4-[(3-bn)mophenyl)amino]-3-quinoline- 
caibonitrile in 6mL of pyridine was added dropwise and the mixture was stirred at 0°C 
for 2hr. The reaction was quenched with ice water, poured into saturated sodium 
10 bicarbonate and brine, and extracted with ethyl acetate. The ethyl acetate layer was 
concentrated and puriHed by thin-layer chromatography elated with 15% methanol in 
ethyl acetate. The product was collected, and dried in vacuo to give 0.096g (27%) of 
yellow solid; : mass spectrum (electrospray, ni/e,) 490.1, 492.1 (M+H*); mp 145- 
148°C 

15 

Example 329 

N-r4-fG-BrDmophenvl^amino1-3-cvano-6-quinolinvn-4-dimethvlamino-2-butvnamide 

Isobutyl chlorofonnate (0.342g, 2.5mmol) was dropwise added into an ice cold 
20 solution of 4-dimethylamino-2-butynoic acid (0.9g, 3.8mmol) and N-methyl- 
morpholine (0.384g, 3.8mmol) in 50mL of tetrahydrofuan under N2. After stirring for 
30min, a solution of 0.644g (1.9mmol) of 6-amino-4-[(3-bronK)phenyl)amino]-3- 
quinolinecarbonitrile in lOmL of pyridine was added dropwise and the mixture was 
stirred at 0**C for 2.5hr. The reaction was quenched with ice water, poured into 
25 saturated sodium bicarbonate and brine, and extracted witii etiiyl acetate. The ethyl 
acetate lay^ was concentrated and purified by thin-layer chromatography eluted with 
15% metiianol in ethyl acetate. Hie product was collected, and dried in vacuo to give 
0.144g (21%) of yellow solid; : mass spectram (electrospray, m/e,): 447.9, 450.2 
(M+H^;mpl80^C(dec.). 

30 

Example 330 

N-r4-rf3>Bromophenyl)amino1-3-cvano-6-quinolinyl1-4-methoxv-2-butvnamide 



35 



Isobutyl chloroformate (0.432g, 3.2mmol) was dropwise added into an ice cold 
solution of 4-methoxy-2-butynoic acid (0.72g, 632mmol) and N-methylmorpholine 
(0.959g, 9.78mmol) in 20mL of tetrahydrofuan under N2. After stirring for 30min, a 
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solution of O.Sg (l.S8mmol) of 6-aniino-4-[(3-bromophenyl)a]iiino]-3H)uinolinec^^ 
nitrile in SmL of pyridine was added dropwise and the mixture was stined at 0°C for 
2hr. The reaction was quenched with ice water, poured into saturated sodium 
bicarbonate and brine, and extracted with ethyl acetate. The ethyl acetate layer was 
5 concentrated and purified by thin-layer chromatography duted with 5% medianol in 
chlorform. The product was collected, and dried in vacuo to give 0.27g (41%) of 
yellow solid; : mass spectrum (electrospray, ni/e,): 435.1, 437.0 (M+H^; 
mp 197X (dec.). 

10 Example 331 

N-f4-r(3-Bromophenynaminol-3-cvano-6-quinolinyn- 
4-t-butvldimethvlsiloxv-2-butvnamide 

Isobutyl chloroformate (0.2 14g, 1.57inmol) was dropwise added into an ice cold 
15 solution of 4-t-butyldimethylsiloxy-2-butynoic acid (0.336g, 1.57mmol) and N- 
methybnorpholine (0.19g, 1.88mmol) in 15mL of tetrahydrofuan under N2. After 
stirring for 30inin, the reaction mixture was added dropwise into a solution of 0.4g 
(l.lSmmol) of 6-amino-4-[(3-bromophenyI)amino]-3-quinolinecarbonitrile in 3niL of 
tetrahydrofiiran and 1.5mL of pyridine and stirred at O^C for Ihr. The reaction was 
20 quenched with ice water, poured into saturated sodium bicarbonate and brine, and 
extracted with ethyl acetate. The ethyl acetate layer was concentrated and purified by 
column chromatography eluted with 60% ethyl acetate in hexane. The product was 
collected, and dried in vacuo to give 0.22g (35%) of yellow solid; : mass spectrum 
(electrospray. m/e.): 535.1189 (M* ). 

25 

Example 332 

N-r4-rf3-Bromophenvnaminol-3-cvano-6-quinolinvn-4-hvdroxv-2-butvnamide 

N-[4-[(3-Bromophenyl)amino]-3-cyano-6-quinolinyl]-4-t-butyldimethylsiloxy-2- 
30 butynamide (60mg, 0.122mmol) was dissolved in a solution of acetic acid, 
tetrahydrofuran and water (3:1:1) and stined overnight at room temperature. The 
solution was diluted with ethyl acetate and washed with saturated sodium bicarbonate 
and brine. The ethyl acetate was concentrated to give 42.2mg (90%) of yellow solid; : 
mass spectrum (electrospray, m/e,): 421.0311 (M* ). 
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Example 333 

4>(3-Hvdioxvmethvl-2-methvlDhenvlaininoV6JHiimethoxvauinoto^^ 

A mixtuie of 0.248 g (1 mmol)of 4H:hloiD-6jKlimethoxy-quinoline-3-carbQnitiile, 
5 0.151 g (1.1 irnnol) of 3-amino-2-methylbenzyl alcohol, 0.116 g (1 mmol) pyridine 
hydrocMoride and 12 ml of 2-ethoxyethanol was heated in a 138-140*^C oil bath for 6 
hours; progress of the reaction was monitored by TLC. When TLC indicated the 
disappearance of starting material, the reaction was cooled and concentrated in vacuo to 
a thick oil. To this oil was added 50 ml of water followed by 5 ml of IM NaHCOa, 
10 q)proximaiely pH 8. The resulting precipitate was collected, washed with water and 
diethyl ether, and dried in vacuo at 65®C to give 0.32 g (91.5%) of the desired product 
as light tan crystals. MP 123-125X; : mass spectrum (electrospray, m/c,): 
349.9(M+H)*. 

15 Example 334 

4-f2-Amino-4.5-dimethvlphenvlaminoV6.7> dimethoxvauinoline-3-carbonitrile 

A mixture of 0,248 g (1 mmol)of 4-chIon>6,7-dimethoxy-quinoline-3-carbonitrile, 
0.410 g (3.0 mmol) of 4,5-dimethyl-l,2-diphenylenediamine, 0.116 g (1 mmol) 

20 pyridine hydrochloride and 12 ml of 2-ethoxyethanol was heated in a 138-140°C oil 
bath for 1 hour, progress of the reaction was monitored by TLC. When TLC indicated 
the disappearance of starting material, the reaction was cooled and concentrated in 
vacuo to a thick oil. To this oil was added 50 ml of water followed by 5 ml of IM 
NaHCOs, ^jproximately pH 8. The resulting precipitate was collected, washed with 

25 water and diethyl ether, and dried in vacuo at 65°C to give 0.587 g of die desired 
product (impure). The impure product was digested with 50 ml of chlorofomi and 50 
ml of ethyl acetate for 0.5 hour, collected, washed with chloroform and dried to give 
0.307 g (88%) of the desired pure product as yellow crystals. MP 260-262'*C; : mass 
spectrum (electrospray, m/t,): 348.1582(HR). 

30 

Example 335 

4-(4-Ethvlphenvlamino)-6.7-dimethoxvquinoline'3-carbonitrile 



35 



A mixture of 0.248 g (1 mmol)of 4-chloro-6,7-dimethoxy-quinoline-3-carix)nitrile, 
0.14 ml (1.1 nunol) of 4-ethylaniline, 0,116 g (1 nunol) pyridine hydrochloride and 12 
ml of 2-ethoxyethanol was heated in a 138-140X oil bath for 1 hour, progress of the 
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reaction was monitored by TLC. When TLC indicated the disappearance of starting 
material, the reaction was cooled and concmtrated in vacuo to a thick oil. To this oil 
was added SO ml of water followed by 5 ml of IM NaHCOs, approximately pH 8. The 
resulting precipitate was collected, washed with water and diethyl ether, and dried in 
5 vacuo at eS^'C to give 0.325 g (97.5%) of the desired product as light cream crystals. 
MP 248-250X; : mass spectrum (electrospray, m/e.): 333.1462. 

Example 336 

4>(4-(aioro>2-methvlDhenvlamino)>6.7^dimethoxvquino line-3-carto 

A mixture of 0.248 g (1 nMnol)of 4-chloit>-6,7-dimethoxy-quinoline-3-carbonitrile, 
0.156 g (1.1 mmol) of 4-chlorO"2-methylanilinc, 0.116 g (1 mmol) pyridine 
hydrochloride and 12 ml of 2-ethoxyethanol was heated in a 138-140*^0 oil bath for 24 
hours; progress of the reaction was monitored by TLC. After 24 hours an additional 
0.156 g of of 4-chloro-2-methyIaniline was added and the heating continued for 24 
hours. When TLC indicated the disappearance of starting material, the reaction was 
cooled and concentrated in vacuo to a thick oil. To this oil was added 50 ml of water 
followed by 5 ml of IM NaHCOa, approximately pH 8. The gummy solid was 
dissolved in chlorofomi and passed through a pad of hydrous magnesium silicate. The 
liquid was concentrated in vacuo and the residue triturated 5 times with hexane. The 
resulting precipitate was collected, washed with hexane, and dried in vacuo at 65^C to 
give 0.250 g (71%) of die desired product as brown crystals. MP 227-229°C; : mass 
spectrum (electrospray, nVe,): 353.8(M+H)*. 

25 Example 337 

6J-Dimethoxv-4-f3-phenoxvDhenvlamino^Quinoline -3-carbonitrile 

A mixture of 0.248 g (1 mmol)of 4-chloro-6,7-dimethoxy-quinohne-3-carbonitrile, 
0.204 g (1.1 mmol) of 3-phenoxyaniline, 0.116 g (1 mmol) pyridine hydrochloride 

30 and 12 ml of 2-ethoxyethanol was heated in a 138-140'^C oil bath for 3 hours; progress 
of the reaction was monitored by TLC. When TLC indicated the disappearance of 
starting material, the reaction was cooled and concentrated in vacuo to a thick oil. To 
this oil was added 50 ml of water followed by 5 ml of 1 M NaHCOa, approximately pH 
8. The resulting precipitate was collected, washed with water and diethyl ether, and 

35 dried in vacuo at 65''C to give 0.309 g (78%) of the desired product as cream crystals. 
MP 253-254^C; : mass spectrum (electrospray, m/e,): 397.0(M+H)*. 



10 



15 



20 
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Example 338 

4-f4-Chlcm)-3-tiifluoromethvlphenvlanunoV6-7-dimediQ xvQuino^ 

5 A mixturc of 0.248 g (1 mmol)of 4-chloro-6J-dimethoxy-quinoline-3-carbonitrile, 
0.215 g of 4-chloro-3-trifluoromethylaniline, 0.116 g (1 mmol) pyridine hydrochloride 
and 12 ml of 2-ethoxyethanol was heated in a 138-140^C oil bath for 1.5 horns; 
progress of the reaction was monitored by TLC. When TLC indicated the 
disappearance of starting material, the reaction was cooled and concentrated in vacuo to 
10 a thick oil. To this oil was added 50 ml of water followed by 5 ml of IM NaHCOa, 
approximately pH 8. The resulting precipitate was collected, washed with water and 
diethyl ether, and dried in vacuo at 65*'C to give 0.266 g (65,5%) of the desired 
product as cream crystals. MP 265-267*^C; : mass spectrum (electrospray, m/c,): 
408.2(M+H)*. 

15 

Example 339 

4-f3-Hvdroxv-phenvlaminoV6.7-dimethoxv-QuinQline-3-carbonitrile 

Using the method described in Example 105, 0.7 g of 4-chloro-6,7-dimethoxy-3- 
20 quinolinecarbonitrile and 0.38 g of 3-aminophenol was converted to 0.83 g of the tide 
compound: mass spectrum (electrospray, m/e,): 321.9, 322.8 (M+H)* 

Example 340 

4-(4>mcthyl-phenvlaminoV6.7-dimethoxy-quinoline-3-carbonitrile 

25 

Using die method described in Example 105, 0.7 g of 4-chloro-6,7-dimethoxy-3- 
quinolinecarbonitrile and 0.317 g of 4-methylphenol was converted to 0.79 g of the 
title compound: MP = 128-130''C. 

30 Example 341 

4-f3-HvdrQxv-4-methvl-phenvlaminoV8-methoxv-6-n itro-quinoline-3- carbonitrile 



35 



Using the method described in Example 105, 0.5 g of 4-chloro-8-methoxy-6-mtro-3- 
quinolinecarboniirile and 0.28 g of 3-hydroxy-4-methylphenol was converted to 0.3 g 
of the title compound: mass spectrum (electrospray, m/e,): 350.9, 351.9 (M+H)^ 
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Example 342 

4»f4-chlQrcv2-fluQrD-phenvlammoV8-methoxv-6-nitn^ 

Using the method described in Exaiiq)Ie 105, 0.5 g of 4-chloro-8-methoxy-6-mtn>-3- 
quinolinecarbonitrile and 0*25 ml of 4-chlQro-2-fluoio phenol was converted to 0.08 g 
of the title compound: mass spectrum (electrospray, ni/e,): 372.8, 374.8 (M+H)^ 

Example 343 

4>(3-hvdroxv-4-methoxv-DhenvlaminoV8-nM^thoxv-6-nitrD-quinoline-3-ca^^ 

Using the method described in Example 105, 0.5 g of 4-chloro-8-methoxy-6-nitro-3- 
quinolinecari3onitrile and 0.31 g of 3-hydroxy-4-methoxy phenol was convoted to 
0.21 g of the title compound: mass spectrum (electrospray, m/e,): 366.9, 367.9 
(M+H)* 

Example 344 

6-Amino-4>f3-hvdroxv-4-methvl-phcnvlaminoV8-methoxv -quinoline-3- cari^onitrile 

Using the method described in Exanfq)le 196, 0.2 g of 4-(3-hydroxy-4-methyl-phenyl- 
20 amino)-8-methoxy-6-nitro-quinoline-3-carbonitrile and 0.1 g of iron was converted to 
0.14 g of the tide compound: :MP = 227°C (dec) 

Example 345 

6-Amino-4'f3'hydroxy-4-methoxv-phenvlaminoV8>methoxy -quinoline-3- carbonitrile 
25 Using the method described in Example 196, 0.1 g of 4-(3-hydroxy-4-methoxy- 
phenylamino)-8-methoxy-6-nitro-quinoline-3-carbonitrile and 0.09 g of iron was 
converted to the title compound: :MP = 215*^0 (dec) 

Example 346 

30 N-(4-r(3-Bromo-4-fluorophenvnaniino1-3-cyano-7- 

methoxy"6-quinolinvn-4»brDmo-2-butenamide 

By using the method described in Example 172 and not reacting with dimethylamine, a 
portion of 6-aniino-4-(3-bromo-4-fluQro-phenylainino)-7-methoxy-quinoline-3-carbo- 
35 nitrile was converted to the title compound: mass spectrum (electrospray, m/e,): 532.8, 
534.8, 536.8 (M+H)* 
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Example 347 

N- (4-rf3-BromQphenynafninnU:^-cvanfv7-Tnftthnicy-^ 
quinQKnyn-4>cblpn^;?-^?Btgnanff4g 

5 

In the method described in Example 198, a side pnxluct was isolated that proved to be 
the title compoimd: mass spectmm (electrospray, m/e,): 471.25, 473.3(M+H)'^ 



Example 348 

10 N' ( 3-Cyano^-f (3'iodophenyl)amino1'6'quinolinvl \ -2-butvnamide 

Dissolved 275 mg (3.27 mmol) 2-butynoic acid in 20 ml THF under N2 and chilled to 
O^'C. Added 420 ^1 (3.23 mmol) isobutyl chlon>fora[iate and 355 (3.24 mmol) N- 
methylnxnpholine and stirred for 10 minutes. Added dropwise a solution of 500 mg 
15 (1.30 mmol) 6-amino-4-[(3-iodophenyl)amino]-3-quinolinecaibonitrile and after 15 
minutes, raxx)ved ice bath and stirred overnight at 25*^C. Stripped solvent, washed 
with water and collected solids. Boiled in ethyl acetate, collected, and dried in vacuo, 
giving 228 mg of orange-brown solid: mass spectmm (electrospray m/e): M+H = 
453.1. 



20 



Example 349 

N- { 3-Cvano-4'r(3-methvlDhenvl)amino1-6'Quinolinvl 1 -2-propenamide 



Dissolved 500 mg (1.82 mmol) of 6-amino-4-[(3-methylphenyl)amino]-3-quinoline- 
25 carbonitrile in 1.0 ml DMF and 6 ml THF and chilled to O^'C under N2. Added 280 ^1 
(2.00 mmol) triethylamine and 166 ^1 (2.00 mmol) acryloyl chloride. Removed ice 
bath at 15 minutes and at 1 hour, stripped solvent and slurried residue with dilute 
sodium bicarbonate. Collected crystals and washed with water. Boiled solids in ethyl 
acetate, collected and dried in vacuo, giving 238 mg of yellow-orange solid: mass 
30 spectrum (electrospray m/e): M+H = 329.1. 

Example 350 

N- ( 4-l^f 4-Bromophen vl)amino1-3-cvano-6>quinolinvl ) '■2-butvnamide 

35 Dissolved 310 mg (3.68 mmol) 2-butynoic add in 20 ml THF and chilled to O^'C under 
N2. Added 480 ^1 (3.68 mmol) isobutyl chloroformate and 410 (ti (3.72 mmol) N- 
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methyimoipholine. Stirred for 20 minutes and dropwise added a solution of 500 mg 
(1.47 nmx)!) 6-ainino-4-[(4-b]X>mophenyl)axmno]-3Hiuinolinecaii» in 1 ml DMF 
and 10 ml THF. Renxived ice bath after IS minutes and stined at 2S^C overnight 
Stripped solvent, sluiried residue with water and collected solids. Boiled solids in 
5 ethyl acetate, collected, and dried in vacuo, giving 341 mg of yellow solid: mass 
spectrum (electrospray m/e): M+H = 405. 1 , 407. 1 . 



Example 351 

N-f4>r(3>Chlom-4-thiophenoxvphenvnaminol-3>cvano-6-q uinolinvn-2-^ 

10 

Dissolved 1.00 g (2.48 mmol) 6-amino-4-[(3-chloro-4-thiophenoxyphenyl)amino]-3- 
quinolinecaibonitrile in 2.0 ml DMF and 12 ml THF and chilled to O^C under N2. 
Added 380 ^1 (2.73 mmol) oiethylamine and 227 |il (2.73 mmol) acryloyl chloride. 
Removed ice bath at IS minutes and at 1.5 hours snipped solvent and sluiried residue 
15 with dilute sodium bicarbonate. Collected solids and washed with water. 
Reciystallized firom ethyl acetate and dried in vacuo, giving 293 mg of yellow-orange 
solid: mass spectrum (electrospray m/e): M+H = 457.3. 459.3. 



Example 352 

20 N-{ 3-Cyano-4-r(3.4-difluoit)phenyDaminol-6-quinolinvn-2-butvnamide 



Dissolved 425 mg (5.06 mmol) 2-butynoic add in 40 ml THF and chilled to 0°C under 
N2. Added 556 |il (5.06 mmol) N-methylmorpholine and 658 ^l (5.06 mmol) isobutyl 
chloroformate and stirred for 10 minutes. Added dropwise a solution of 1.00 g (3.37 
25 nunol) 6-amino-4-[(3,4-difluorophenyl)amino]-3-quinolinecarbonitrile in 2.0 ml hot 
DMF and 20 ml THF. Removed ice bath at 15 minutes and stirred at 25°C overnight. 
Stripped solvent, sluiried residue with water, and collected solids. Boiled in ethyl 
acetate, collected solids, and dried in vacuo, giving 735 mg of yellow solid: mass 
spectrum (elecoDSpray m/e): M+H = 363.3 

30 

Example 353 

N-(4>[(3-Chlorophenyl)aminQV3-cyano-^>qyinQlinyn-2-butynamide 



35 



Dissolved 428 mg (5.09 mmol) 2-butynoic acid in 40 ml THF and chilled to 0°C under 
N2. Added 560 ^1 (5.09 mmol) N-methylmorpholine and 662 ^1 (5.09 mmol) isobutyl 
chloroformate and stined for 10 minutes. Added dropwise a solution of 1.00 g (3.39 
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mmol) 6-ainino-4-[(3K;hlarophenyl)aimno]0-quinolinecaito in 2 ml DMF and 20 
ml THF. Removed ice bath at 15 minutes and stiired at 2SX overnight Stripped 
solvent, slurried residue with water and collected solids. Boiled in ethyl acetate, 
collected and dried in vacuo, giving 975 mg of yellow solid: mass spectnim 
5 (electrospray m/e): M+H = 361.1, 363.2. 

Example 354 

N43>Cvano^rf3-isoproDvlDhenvnamino1-6-Quinolinvn-2-butvn^^ 

10 Dissolved 695 mg (8.27 mmol) 2*butynoic acid in 40 ml THF and chilled to O^C under 
N2. Added 1.08 ml (8.30 mmol) isobutyl chlorofomiate and 910 ^1 (8.27 mmol) N- 
methylmoipholine and stined for 10 minutes. Dropwise added a solution of l.(X) g 
(3.31 mmol) 6-aniino-4-[(3-isopn>pylphenyl)amino1-3-quinolinecarbonitrile in 2.0 ml 
DMF and 15 ml THF. Removed ice bath at 15 minutes and stined at 25°C overnight 

15 Stripped solvent, slurried residue with water, and collected solid. Recrystallized from 
ethyl acetate and dried in vacuo, giving 329 mg of yellow-green solid: mass spectnim 
(electrospray m/e): M+H = 369.2. 

Example 355 

20 N-(3-CvanQ-4'r(3-isopropvlphenvnaniino1>6>quinolinyl]-2-propenamide 

Dissolved 1.00 g (3.31 mmol) 6-amino-4-[(3-isopropylphenyl)aminol-3-quinoline- 
carbcMiitrile in 2.0 ml hot DMF, added 12 ml THF, and chilled to 0°C under N2. 
Added 507 ^1 (3.64 mmol) triethylamine and 303 |il (3.64 mmol) acryloyl chloride. 
25 Renooved ice badi at 15 minutes and at 1 hour stripped solvent Slurried residue with 
dilute sodium bicarbonate, collected solids and washed with water. Recrystallized fnm 
ethyl acetate and dried in vacuo, giving 366 mg of orange solid: mass spectrum 
(clectrospray m/e): M+H = 357.1. 

30 Example 356 

6-Amino-4-r(3-isopropvlphcnvnamino1-3-quinolinecarbonitrile 

Added 0.5 g 10% palladium on carbon to a flask under N2 and covered with 250 ml 
ethanol. To this added 4.818 g (14.5 mmol) 4-[(3-isopn>pylphenyl)amino]-6-nitro-3- 
35 quinolinecaibonitrile and 1.14 ml (36.2 mmol) anhydrous hydrazine and heated to 
reflux. At 1.5 hours, filtoed hot mixture through celite, stripped solvent, and dried in 
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vacuo, giving 4.30 g of yellow solid: mass spectrum (electrospray m/e): M+H = 
303.1. 

Example 357 

S 44f3-Isopropvlphenvnaminol«frnitiD-3-quinoUnecarbonitrile 

A mixture of 5.00 g (21.5 mmol) 4-cWoro-6-nitn>3-quinolinecarbonitrile, 200 ml 
ethanoU and 3.48 g (25.8 nunol) 3-isopropyIaniline was heated to reflux under N2. At 
4 hours, removed heat and made basic with saturated sodium bicarbonate. Stripped 
10 solvents and azeotroped with ethanol. Slurried residue with hexane and collected 
solids. Dissolved in ethyl acetate, stirred with Darco, filtered through celite, stripped 
solvent and dried in vacuo, giving 5.289 g of yellow solid: mass spectrum 
(electrospray m/e): M+H = 333.1. 

15 Example 358 

4-(3-Bromo-phenylaminoV6-f 3-pvrrolidin- 1 - vl-propylaminoVquinoline-3-carbonitrilc 

Dissolved 0.64 g (3.69 mmol) 3-(pyiTolidin-l-yl)propionaldehyde dimethyl acetal in 10 
ml water and acidified to pH 1 with concentrated HCl. Heated to 40°C for 90 minutes, 

20 removed heat and neutralized with sodium bicarbonate. Dissolved 500 mg (1.47 
mmol) 6-amino-4-(3-bromo-phenylamino)-quinoline-3-carbonitrile in 100 ml ethanol 
and added acedc acid until pH was 3 to 4. Added the deprotected aldehyde to the amine 
solution and stirred at 25X for 0.5 hour. Gradually added 94 mg (1.47 mmol) sodium 
cyanoborohydride and stirred overnight. Stripped solvent, partitioned between 

25 chloroform and water. Washed organic layer with brine and dried with sodium sulfate. 
Stripped solvent and filtered through a pad of silica gel, first with 10% 
methanol/chloroform, then 20% methanol/chlorofonxi/1% ammonium hydroxide. 
Stripped solvent and dried in vacuo, giving 143 mg of yellow-brown solid: mass 
spectrum (electrospray m/e): M+H = 450, 452.1. 

30 

Example 359 

4>(3-Azido-phenvlaminoV6.7-dimethoxv-quinQline>3>carbonitrile 

Dissolved 643 mg (2.00 mmol) 4-(3-amino-phenylamino)-6,7-dimethoxy-quinoline-3- 
35 carbonitrile in 25 ml 80% acetic acid in water. CMled to O^C and added 152 mg (2.21 
mmol) sodium nitrite in 2.2 ml water. Aft^ 10 minutes, added 144 mg (2.21 mmol) 
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sodium azide in 2.2 ml water. At 1.5 hours stripped solvent and dissolved lesidue in 
hot ethyl acetate. Washed with saturated sodium bicarbonate, water and brine and dried 
with sodium sulfate. Snipped solvent and ledissolved in 60% ethyl acetateAnethylene 
chloride and filtered through a pad of silica gel. Stripped solvent and dried in vacuo, 
S giving 526 mg of brown solid: mass spectrum (electrospray nVe): M+H = 347.1. 



Example 360 

6-Amino-4-rf4-Chloro-2-fluorophenvnamino1-7- methoxv-3^uinolinecarbonit^^ 

10 A mixture of 500 mg (1.34 mmol) 4-[(4-chloro-2-fluorophenyl)aniino]-7-methoxy-6- 
nitro-3-quinolinecarbonitrile, 20 ml ethanol and 1.52 ml (6.71 mmol) tin chloride 
dihydrate was heated to reflux under N2. At 3 hours, removed heat, added ice water 
and made basic with sodium bicarbonate. Stirred for several hours and extracted widi 
chloroforai. Dried organic layer with sodium sulfate, stripped solvent and dried in 

15 vacuo, giving 350 mg of green solid: mass spectrum (electrospray m/e): M+H = 
342.9, 344.8. 



Example 361 

4-r(4-Chloro-2-fluon>phenvnaniinoV7-methoxv-6-nitrc>-3-Quinolinecarbom 

20 

A mixture of 5.017 g (19,0 mmol) 4-chloro-7-methoxy-6-nitn)-3-quinolinecarix)nitrile, 
250 ml ethanol, and 2.55 ml 22.8 mmol) 4-chloro-2-fluoroaniline was heated to reflux 
under N2. At 3.5 hours, removed heat and made basic with saturated sodium 
bicarbonate. Stripped solvents and azeotroped with ethanol. Slunied residue with 
25 hexane, collected solids, and washed with water. Dissolved in ethyl acetate, stirred 
with Darco, filtered, stripped solvent, and dried in vacuo, giving 6.54 g of yellow 
solid: mass spectrum (electrospray m/e): M+H = 372.8, 374.8. 



Example 362 

30 4-f(3A4ighlorophenyl)aminQl-6-pitro-3-quinQlin^arix)nitrile 

A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 250 ml 
ethanol, and 4. 17 g (25.6 nunol) 3,4-dichloroaniline was heated to reflux under N2. At 
3.5 hours, removed head and made basic with saturated sodium bicarbonate. Stripped 
35 solvents and azeotroped with ethanol. Slurried residue with hexane, collected solids 
and washed with water. Dissolved in ethyl acetate, stirred with Darco, filtered. 
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stiipped solvent and dried in vacuo, giving 2.106 g of yellow solid: mass spectrum 
(electrospraym/e): M+H = 359.1, 361.0. 

Example 363 

S 6-Amino-4-r(3-methvlsulfanvlphenvnamino1-3K}uinolinecarto 

A mixture of 4.55 g (13.5 mmol) 4-[(3-methyIsulfanylphenyl)aniino]-6-nitrD-3- 
quinolinecarbonitrile, 250 ml ethanol, 0.46 g 10% palladium on carbon, and 1.06 ml 
(33.8 mmol) anhydrous hydrazine was heated to reflux. At 4 hours, added 0.5 
10 equivalents of hydrazine, and at 5 hours, filtered the hot mixture through celite. 
Stripped the solvent and dried in vacuo, giving 4.068 g brown solid: mass spectrum 
(electrospray m/e): M+H = 307.1. 

Example 364 

15 4-r(3-Methvlsulfanvlphenvnaminol-6-nitro-3-quinolinecarbonitr^^ 

A mixture of 5.00g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitriIe, 200 ml 
ethanol, and 3.18 ml (25.8 mmol) 3-methylsulfanylaniline was heated to reflux under 
N2. At 2 hours, removed heat and made basic with saturated sodium bicarbonate. 
20 Stripped solvents and air dried. Washed residue with hexane, collected solids and 
washed with water. Dissolved in ethyl acetate, stirred with Darco, stripped solvent and 
dried in vacuo, giving 4.848 g of yellow solid: mass spectrum (electrospray m/e): 
M+H = 337.1. 

25 Example 365 

4-r(3-TTifluoromethoxvphenvnaminol-frnitrD-3-Quinolinecarbonitrile 

A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 ml 
ethanol, and 3.4 ml (25.3 mmol) 3-trifluoTomethoxyaniline was heated to reflux. At 5 
30 horn's, removed heat and made basic with saturated sodium bicarbonate. Stripped 
solvents, slurried residue with hexane, collected, and washed with water. Dissolved in 
ethyl acetate, stirred with Darco, filtered, stripped solvent, and dried in vacuo, giving 
4.537 g of yellow-orange solid: mass spectrum (electrospray m/e): M+H = 374.8. 
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Example 366 

4-f3-Pimethvlanmno>phenvIainino).6,7-dimethoxvH^^ 

A 1.25 gram (5 mmole) portion of 4-chloro, 6J-diniethoxy-quinoline-3-carbonitrile 
5 and a 1.05 gram (5 nmole) portion of N, N-dimethyH,3-phenylenediamine in lOml 
of 2-methoxyethanol were refluxed for 2 hours in an oil bath at 154 deg. Cooling gave 
a solid which was recrystallized from water to give 0.4 grams (19%) of 4-(3-Dimethyl- 
amino-phcnylamino)-6jKiimethoxy-^uinoline-3-carbonitrile which melted at 246- 
249''C. : mass spectrum (electrospray m/e):.(M+H)=349.2., (M+2H)'^^=174.9. 

10 

Example 367 

6-7-Dimethoxy-4-f 4-methoxv -2-methvl -phenvlamino^-quinoline-3-carix>mtrile 

A reaction mixture of 248.7 mg (1 nunol) of 4-chloio-6J-dimethoxy-3.quinoline- 
carbonitrile, 164.6 mg (1.2 mmol) of 4-methoxy-2-methyl-aniline and 115.6 mg (1 
mmol) of pyridine hydrochloride in 10 mL of 2-ethoxyethanol was refluxed under N2 
for 3 hr. After removal of the solvent, the residue was diluted with water and 
neutralized to pH 7-8 with diluted sodium carbonate solution. The precipitate was 
filtered and washed with water and ether. After drying in vacuo, this yielded 250.2 mg 
(71.7 %) of the product as a off red solid, m.p. >131'^ C(dec.), mass (electrospray, 
m/6): M+H 349.9. 

Example 368 

3-(3-Cvano-6.7-dimethoxy-quinolin-4-vlamino'> -2-methvl-benzoic acid 

Using an analogous procedure to that described in Example 367, 248.7 mg (1 mmol) 
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 12 mL of 2-ethoxyethanol and in 
the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 196.5 
mg (1.3 mmol) of 3-amino-2-methylben2oicacid to give 89.6 mg (24.7 %) of the 
product as a gray solid, m.p. 242-245° C, mass (electrospray, m/e): M+H 364.0. 

Example 369 

4-G-Hvdn3xy. 4-methoxv-phenvlaminoV6.7-dimethoxy-quinoline-3-carbonitrile 

Using an analogous procedure to that described in Example 367, 248.7 mg (1 mnx)l) 
of 4-chlOTO-6,7-dimethoxy-3-quinolinecarbonitrile in 10 mL of 2-ethoxyethanol and in 
35 the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 167.0 



15 



20 



25 



30 



wo 98/43960 



PCT/US98/06480 



-169- 

mg (1.2 ininol) of S-aimno-2-inethoxyphenol to give 313.3 mg (89.3 %) of the product 
as a gray solid. in,p. 254-256*" Q mass (electrospray, m/e): M+H 351.2. 



Example 370 

5 4>f3-ChloTD-4>methvl-DhenvlaminoV6,7-dimethoxv-quinolm^^ carbonitrile 

Using an analogous procedure to that described in Example 367, 248.7 mg (1 mmol) 
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 10 mL of 2-ethoxyethanol and in 
the presence of 1 15.6 mg (1 nunol) of pyridine hydrochloride was reacted with 170.0 
10 mg (1.2 mmol) of 2-chlon)-4-amino-toluene to give 350.9 mg (99.4 %) of the product 
as a yellow solid, m.p. >250''Q mass (electrospray, nVe): M+H 353.9,355.8. 



Example 371 

6,7-IMmethoxv-4-f4-phenoxv-phenvlaniino)>quin oline-3-carbonitrile 

15 

Using an analogous procedure to that described in Example 367, 248.7 mg (1 mmol) 
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 12 mL of 2-ethoxyethanol and in 
the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 222.3 
mg (1.2 mmol) of 4-phenoxyaniline to give 283.0 mg (71.3 %) of the product as a 
20 light yellow solid, m.p. 239-24r C, mass (electrospray, m/e): M+H 397.9. 



Example 372 

4-f5-Chloro-2-methoxv-phenvlaminoV6.7-dimethoxv-quinoHne-3-carbonitrile 

25 Using an analogous procedure to that described in Example 367, 248.7 mg (1 mmol) 
of 4-chlQro-6,7-dimetboxy-3-quinolinecaibonitrile in 12 mL of 2-ethoxyethanol and in 
the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 189.1 
mg (1.2 mmol) of 5-chloro-o-anisidine to give 240.5 mg (65.0 %) of the product as a 
cream solid, m.p. 200-202"* C, mass (electrospray, m/e): M+H 369.9, 371.8. 

30 

Example 373 

4'(4-Chloro-2-fluoro-phenylaminoV6.7-dihvdn>xv>quinoline-3-carbonitrile 

A mixture of 0.358 g of 4-(4-chloro-2-fluoro-phenylamino)-6,7-dimethoxy-quinoline- 
35 3-carbonitrile and 3 g of pyridine hydrochloride was stirred under nitrogen at 210 - 
220'^C for 20 minutes. The mixture was cooled and added to 50 ml of 3% ammonium 
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hydroxide solution. The product was collected, washed with water, and dried to give 
0.302 g of 4-(4-chloro-2-fluoro-phenylamino)-6J-dihydroxy-quinoline-3-c^ 
as a solid, mp 270-272°C; mass spectrum (EI, m/e): M 329.0363. 

5 Example 374 

4-(3-Hvdroxv-2-methvl>phenvlaminoV6.7-dimethoxv-fluinQUne- 3-c^ 

A mixture of 0.249 g of 4-chlorc)-6,7-dimethoxy-3Kiuinolinecarbonitrile, 0.123 g of 3- 
amino-<?-cresol, 20 mg of pyridine hydrochloride, and 10 ml of cthoxyethanol was 

10 stirred under nitrogen, at reflux temperauire for 30 minutes. The mixture was cooled 
and added to 40 ml of water. To this mixture was added sodium carbonate and 
concentrated hydrogen chloride to adjust pH to 7, The pnxiuct was collected, washed 
with water, and dried to give 0.174 g of 4-(3-hydroxy-2-methyl-phenylamino)-6,7- 
dimethoxy-quinoline-3-carbonitrile as a solid, mp 255-257^C; mass spectrum 

15 (electrospray, m/e): M+H 335.9. 

Example 375 

4-(3-Chloro-4-methoxv-phenvlaminoV6.7-dimethoxv-quinol ine-3-carfaonitrile 

20 A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3«quinolinecarbonitrile, 0. 1 58 g of 3- 
chloro-p-anisidine, 20 mg of pyridine hydrochloride, and 10 ml of cthoxyethanol was 
stirred under nitrogen, at reflux temperattire for 30 minutes. The mixture was cooled 
and added to 40 ml of water. To this mixture was added sodium carbonate and 
concentrated hydrogen chloride to adjust pH to 7. The product was collected, washed 

25 with water, and dried to give 0.324 g of 4-(3-chloro-4-methoxy-phenylamino>6,7- 
dimethoxy-qulnoline-3-carbonitrile as a solid, mp 278-280**C; mass spectrum OSI, nVfe): 
M 369.0860. 

Example 376 

30 6J-Dimethoxv-4-(4-trifluoromethvl-phenvlaniinoVquinQline-3>carix3nitrile 

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.322 g of 4- 
(trifluoromethyl)aniline, 20 mg of pyridine hydrochloride, and 10 ml of cthoxyethanol 
was stirred under nitrogen, at reflux temperature for 30 minutes. The mixture was 
35 cooled and added to 40 ml of water. To this mbcture was added sodium carbonate and 
concentrated hydrogen chloride to adjust pH to 7. The pnxiuct was collected, washed 
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with water, and dried to give 0.268 g of 6,7-dimethoxy-4-(4-trifluoromethyl- 
phenylaniino)-quinoline-3-carbonitriIe as a solid, ixip 116-118*^Q mass spectrum (EI, 
m/e): M 373.1031. 

5 Example 377 

4-f3.4-IMbromophenvlaminoV6- nitToquinQline-3-cartx)^ 

A mixture of 6.20g (26.6 mmol) of 4-chloro-6-nitrDquinoline-3-carbonitrile and 8.00 g 
(31.9 mmol) of 3,4-dibromoaniline in 160 mL of EtOH was refluxed under N2 for 5 

10 hr. Satd NaHCOs was added and volatile material was removed. The residue was 
slurried with hexane, collected, washed with hexane and H2O and dried. The insoluble 
material was repeatedly extracted widi boiling EtOAc and the solution was then filtered 
through alica gel. The solvent was rmioved to give 3.80 g of 4-(3,4- 
dibromophenylamino)-6-nitroquinoline-3-carbonitrile as a green solid: mass spectram 

15 (electrospray, m/e): M+H 448.9. 

Example 378 

6-Amino-4>(3-trifluoromethvlDhenvlamino>quinoli ne-3-carbonitrile 

20 A mixture of 6,0 g (16.8 mmol) of 6-nitro-4-(3-trifluoromethylphenylamino)quinoline- 
3-carbonitrile and 18.9 g (83.8 mmol) of SnCl2.2H20 in 240 mL of EtOH was refluxed 
under Nj for 1 hr. Ice water was added followed by NaHCOa to pH 8. The mixture 
was stirred for 2 hr and then extracted with CHCI3. Darco was added and the extracts 
were filtered through anhyd MgS04 and evaporated. The residue was filtered through 

25 silica gel with 10% MeOH in CHd^. Solvent evaporation and drying in vacuo (ACPC) 
gave 4.87 g of 6-amino-4-(3-trifluorQmethylphenylamino)quinoline-3-carbonitrile as a 
brown solid: mass spectrum (electrospray, m/e): M+H 329.1. 

Example 379 

30 6-Amino-4-f3.4-dibromophenvlamino)quinoline-3-carbonitrile 

Prepared from 4,90 g of 4-(3,4-dibromophenylamino)-6-nitroquinoline-3-carbonitrile 
and 12.4 g of SnCl2.2H20 in the same manner as Example 378. There was obtained 
1.25 g of 6-amina4-(3,4-dibromophenylamino)quinoline-3-carbonitrile as a brown 
35 solid: mass spectrum (electrospray, m/e): M+H 416.9, 418.9. 
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Example 380 

N-r3-Cvanc>^-(3-4-dilTOmQphenvlaniino)Qmnol in-6-vn^ 

6-Ammo-4-(3,4-dihKmiophenylamino)quinoline-3-cartx>nit^ (0.750 g. 1.79 mmol) 
5 in 10 mL of THF was treated with 0.217 g (2.15 mmol) of EtsN and 0.195 g (2. 15 
mmol) of aciyloyl chlcnide at 0**C under N2. AftCT stirring overnight at 25**C, the 
solvent was evaporated and the residue was slurried with water and collected. The 
residue was boiled twice with EtOAc and then dried in vacuo (50°C) to give 0.609 g of 
N-[3-cyano-4-(3,4-dibn)mophenylamino)quinolin-6-yl]acrylaniide as a brown solid: 
10 mass spectrum (electrospray, m/e): 470.9, 472.9. 

Example 381 

N-r4-f3-Bromophenvlamino)-3-cvanoquinolin-6-vllpropionamide 

Prepared from 1. 00 g of 6-amino-4-(3-bromophenylamino)quinoline-3-carbonitrile, 
0.359 g of EtaN and 0.328 g of propionyl chloride m the same manner as Examine 
380. The yield of N-[4-(3-bromophenylamino)-3-cyanoquinolin-6-yl]propionamide 
was 0.722 g as a yellow solid: mass spectrum (electrospray, m/e): M+H 395.1, 
397.0. 

Example 382 

flEVBut-2- enoic Acid f4-f3-BromophenvlaminoV3-cvanoquinolin-6-vnamide 

A solution of 0.637 g (7.40 mmol) of E-but-2-enoic acid in 25 mL of THF under N2 
25 was chilled in ice. Isobutyl chloroformate (1.01 g, 7.40 mmol) and N- 
mcthylmorpholine (0.747 g, 7.40 mmol) were added and the solution was stiired cold 
for 10 min. A slurry of 1.00 g (2.96 mmol) of 6-amino-4-(3-bromophenylamino)- 
quinoline-3-carbonitrile in 15 mL of THF was added and the mixture was stined at 
25°C overnight. The mixture was evaporated and the residue was slurried in water, 
30 collected and dried. The residue was boiled twice with EtOAc and dried in vacuo 
(50''C) to give 0.965 g of (E)-but-2-enoic acid [4-(3-bromophenylamino)-3-cyano- 
quinolin-6-yl]amide as a yellow solid: mass spectrum (electrospray, m/e): M+H 406.9, 
408.9. 



15 



20 
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Example 383 

N44-f3-BromophenvlanrinoV3-cvanoqiiinQKn-6-vn- 2-^^ 

Prepared from 0«S00 g of 6-aimno-4-(3-broniophenylaxmno)quinoline-3-carbonitr^ 
5 0. 194 g of EtaN and 0.202 g of methacryloyl chloride in the same manner as Example 
380, There was obtained 0.317 g of N-[4-(3-hromophenylamino)-3-cyanoquinolin-6- 
yl]-2-methylaciylamide as a yellow solid: mass spectrum (electrospray, nVe): M+H 
406.8, 408.8. 

10 Example 384 

4-(3>FluorophenvlaminoV6-nitroquinoline-3-carbonitrile 

Prepared from 5.00 g of 4-chlon>^ni!n)quinoline-3-carfx)nitrile and 2.86 g of 3- 
fluoroaniline in the same manner as Example 377. The crude product was dissolved in 
15 a large volume of EtOAc, treated with Darco and filtered through Celite. Solvent 
removal and drying in vacuo (SO^'C) gave 5.77 g of 4-(3-fluorophenylamino)-6- 
nitroquinoline-3-carbonitrile as a yellow-orange solid: mass spectrum (electrospray, 
xn/t): M+H 309.2. 

20 Example 385 

6-Amino-4-f3-fluorophenvlamino)quinQline-3K:arbonitrile 

Prepared from 5.04 g of 4-(3-fluorophenylamino)-6-nitroquinohne-6-carbonitrile and 
18.5 g of Sna2.2H20 in the same manner as Example 378. Filtration through silica 
25 was unnecessary. There was obtained 4.30 g of 6-amino-4-(3-fluorophcnylamino)- 
quindBne-3-carbonitrile as yellow-brown crystals: mass spectmm (electrospray, nVe): 
M+H 279.1. 

Example 386 

30 4-f3-DimcthvlaminQphenvlaminoV6-nitroquinoIine-3-carbonitrile 

Prepared from 5.00 g of 4-chlon>-6-nitroquinoline-3-carbonitrile, 5.38 g of 3-dimethyl- 
aminoaniline dihydrochloride and 5.17 g of triethylamine in the same manner as 
Example 377. The crude product was taken up in EtOAc, treated with Darco, filtered 
35 through Celite, evaporated and dried in vacuo (SO^'C). The yield of 4-(3-dimethyl- 
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anrinophenylamino)-6-mm)quinoline-3-carbom was 5.62 g as brick red crystals: 
mass spectrum (electrospray, m/e): M+H 334.2. 



Example 387 

5 4.(4-DimcthvlamincmhenvlaminoV6-nitroQuinoline-3 

Prepared from 5.00 g of 4-chloro-6-nitiDquinoIineT3"Carbonitrile, 5.38 g of 4.dimethyl- 
aminoaniline dihydrochloride and 5.17 g of triethylamine in the same manner as 
Example 386. The yield of 4-(4-dimethylaniinophenylamino)-6-nitrc>quinoline-3- 
10 caibonitrile was 5.58 g as brick red crystals: mass spectrum (electrospray, m/e): M+H 
334.2. 



Example 388 

6-Amino-4-G-dimethvlaminophenvlamino^qmn oUne--3-carbonitrile 

15 

A mixture of 5.00 g (15.0 mmol) of 4-(3-dimethylaminophenylamino)-6.nitn>- 
quinoline-3-carbonitrile, 1.20 g (37.5 mmol) of anhyd hydrazine and 0.5 g of 10% 
Pd/C in 250 mL of EtOH was refluxed under N2 for 1 .3 hr. The reaction was fdtaed 
through Celite, the Celite was washed with EtOH and the filtrate and washes were 
20 combined. Solvent evaporation and drying in vacuo (SO^^C) gave 6-amino-4-(3- 
dimethylaminophenylamino)quinoline-3-carbonitrile as a red brown solid: mass 
spectrum (electrospray, m/e): 303.9. 



Example 389 

25 6-Amino-4-f4-dimethvlaminophenvlamino)quinoline-3>carfaonitrile 

Prepared from 4-(4-dimethylaminophcnylamino)-6-nitroquinoline-3-carbonitriIe (5.00 
g), 1.20 g of anhyd hydrazine and 0.500 g of 10% Pd/C in the same manner as 
Example 388 155179. After washing first with MeOH (discarded), die pioduct was 
30 eluted with DMF. The latter solvent was collected separately, evaporated and the 
residue was dried in vacuo (50°C). The yield of 6-amino-4-{4-dimethylaminophenyl- 
amino)quinoline-3-carbonitrile was 4.00 g as a yellow solid: mass spectrum 
(electrospray, m/e): M+H 303.9. 
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Example 390 

But-2-ynoic Acid r4- f3>RuorophenvlaminoV3-cvan(Xjuinolin-6-vl1aniide 

Prepared from 0.756 g of but-2-ynoic add, 1.23 g of isobutyl chlorofoniiate* 0,908 g 
5 of N-methylmoipholine and 1.00 g of 6-amino^-(3-fluc»x)phcnylamino)quinoline-3- 
carbonitrile in the same manner as Example 382. The yield of but-2-ynoic acid [4-(3- 
fluorophenylamino)-3-cyanoquinolin-6-yllamidc was 1.07 g as a yellow solid: mass 
spectrum (electrospray, ni/e): 345.1. 

10 Example 391 

N-r3-Cvano-4-f3-dimethvlaminopheny]amino)quinolin-6-ynacrvlamide 

Prepared firom 1.00 g of 6-amino-4-(3-dimethylaniinophenylamino)quinoline-3- 
carbonitrile, 0.400 g of ttiethylamine and 0.360 g of acryloyl chloride in the same 
15 manner as Example 88. The yield of N-[3-cyano-4-(3-dimethylaminophenylamino)- 
quinolin-6-yl]acrylamide was 0.880 g as an orange solid: mass spectrum (electrospray, 
ni/e): 358.1. 

Example 392 

20 N-r3-Cvano-4>(4-dimethvlaminophenvlaminotouinQlin-6-vl1acrvlamide 

Prepared from 1.00 g of 6-aniino-4-(4-dimethylaminophenylamino)quinoline-3- 
carbonitrile, 0.400 g of triethylamine and 0.360 g of acryloyl chloride in the same 
manner as Example 380. The yield of N-[3-cyano-4-(4-dimethylaminophenylamino)- 
25 quinolin-6-yl]acrylamide was 0.990 g of brown-orange solid: mass spectmm 
(electrospray, m/e): 358.2. 

Example 393 

But-2-vnQic Acid r3-Cvano-4-f3-dimediylaminophenvlamino)quinolin-6-vllamide 

30 

Prepared from 0.694 g of but-2-ynoic acid, 1.13 g of isobutyl chloroformate, 0.833 g 
of N-methylmorpholine and 1.00 g of 6-amino-4-(3-dimethylaminophenylamino> 
quinoline-3-<:arbonitrile in the same manna- as Example 382. The yield of but-2-ynoic 
acid [3-cyano-4-(3-dimethylaminophenylamino)quinolin-6-yl]amide was 0.967 g as an 
35 orange solid: mass spectrum (electrospray, m/e): M+H 370.2. 
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Example 394 

But'2-vnoic Acid r3-Cvan o-4-(4^methylaniinophenvlaimno^uinolin-6-v^ 

Prepared from 0.694 g of but-2-ynoic acid» 1.13 g of isobuQrl chlorofonnate, 0,833 g 
5 of N-methylmorpholinc and 1.00 g of 4-(4Kiimethylaminc^hcnylamino)quinoline-3- 
carbonitrile in the same mannCT as Example 382. The yield of but-2-ynoic add [3- 
cyano-4-(4-dimethylaminophenylanriino)quinoIin-6-yl]amide was 1.13 g as a hrick red 
solid: mass spectmm (electrospray, m/e): M+H 370.2. 

10 Example 395 

4-G-BromophenvlaminoV6-dimethvlaminoquinoline-3'CarbonitrileHvdrochlQrid 

Prepared from 0.400 g of 4<hloio-6-dimethylaniinoquinoline-3-carbonitrile and 3- 
biomoaniline in the same manner as Example 377. The crude product was boiled twice 
15 with EtOAc and dried in vacuo (SO^'C). The yield of 4-(3-bromophenylamino)-6- 
dimethylaminoquinoline-3-carbonitrile hydrochloride was 0.621 g as a brown powder: 
mass spectmm (electrospray, m/e) M+H 366, 368.9. 

Example 396 

20 6-Dimethy lamino>4-(3-methoxyphenvlamino)quinoline-3-carbonitrile Hydrochloride 

Prepared from 0.400 g of 4-chlQro-6-dimethylaminoquinoline-3-carbonitrile and 0.256 
g of 3-methoxyaniline in the same manner as Example 395. The yield of 6-dimethyl- 
amino-4-(3-methoxyphenylamino)quinoline-3-carbonitrile was 0.532 g of brown 
25 powden mass spectrum (electrospray, m/e): M+H 318.9. 

Example 397 

2-Bromo-N-r4-(3-bromoDhenvlaminoV3-cvanoQuinolin>6-vnacetamide 

30 Prepared from 1.50 g of 6-amin(>-4-(3-bromophenylamino)quinoline-3-carbonitrile, 
0.538 g of triethylamine and 1.08 g of bromoacetyl bromide in the same manner as 
Example 380. The yield of 2-bromo-N-[4-(3-bromophenyIamino)-3-cyanoquinolin-6- 
yl]acetamide was 1.55 g as a yellow-brown solid: mass spectrum (electrospray, m/e): 
M+H 458.9, 460.9. 

35 
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Example 398 

6-Iod(>-4-f3-met hoxyphenylaniinokiuinoline-3>cartK>nitrite 

Prepared from 1.00 g of 4-cWata-6-iodoquinoline-3-carbonitrile and 0.469 g of 3- 
5 methoxyaniline in the same manner as Example 377. The crude product was filtered 
through silica gel with 20% EtOAc in CH2CI2, evaporated and dried in vacuo (50^c). 
The yield of 6-iodo-4-(3-methoxyphenylamino)quinoline-3-carbonitrile was 1.09 g as 
yellow crystals: mass spectrum (electrospray, m/e): M+H 401.9. 
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We claim: 

1. A compound of the fonnula 




(CH2)n-X 



C=N 



wherein: 

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with <Mie 
or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or 

10 phenyl ring; wherein the pyridinyl, pyrimidinyl, or phenyl ring may be 

optionally mono- di-, or tri-substituted with a substituent selected from the 
group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon 
atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms, 
haloraethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7 

15 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms. 

hydroxy, trifluoromcthyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon 
atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 
12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon 

20 atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon 

atoms, and benzoylamino; 
n is 0-1; 

Y is -NH-, -0-, -S-, or -NR- ; 
R is alkyl of 1-6 carbon atoms; 
25 Ri, R2, R3, and R4 are each, independently, hydrogen, halogen, alkyl of 1-6 carbon 
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy 
of 2-6 carbcm atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl, 
halomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon 
atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon 
30 atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9 

carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, 
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alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms, 
alkylsulphonyl of 1-6 carbcMi atoms, alkylsulfonamido of 1-6 carbon atoms, 
alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon 
atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 
carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzyl, amino, hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino 
of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, aminoalkyl of 1-4 
carbon atoms, N-alkylaminoalkyl of 2-7 carbon atoms, NJ^-dialkylaminoalkyl 
of 3-14 carbon atoms, phenylamino, benzylamino. 



R5-CONH(CH2)p- ^ '^Ssg^S— (C(R6)2)q— C0NH{CH2)p- 
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R5Q R5HN (R5)2\ 

>-NH(CH2)p. )-NH(CH2)p- ^NH(CH2)p- 



O ' O 



R5Q R5HK {R5)2K 

)-0(CH2)p- >"0(CH2)p. ^0(CH2)p- 

O ' o ° 

Rs is alkyl of 1-6 carbon atoms, alkyl optionally substituted with one or moie halogen 
atoms, phenyl, or phenyl optionally substituted with one or more halogen, 
S alkoxy of 1-6 carbon atoms, trifluoromethyl, amino, nitro, cyano, or alkyl of 1- 

6 carbon atoms groups; 
is hydrogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms; 
R7 is chloro or bromo 

Rg is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 cabon atoms, N- 
10 alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-12 carbon 

atoms, N-cycloalkylaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N- 
alkylaminoalkyl of 5-18 carbon atoms, N,N-dicycloalkylaniinoalkyl of 7-18 
carbon atoms, morpholino-N-alkyl wherein the alkyl group is 1-6 carbon 
atoms, piperidino-N-alkyl wherein the alkyl group is 1-6 carbon atoms, N- 
15 alkyl-piperidino-N-alkyl wherein either alkyl group is 1-6 carbon atoms, 

azacycloalkyl-N-alkyl of 3-11 carbon atoms, hydroxyalkyl of 1-6 carbon 
atoms, alkoxyalkyl of 2-8 carbon atoms, carboxy, carboalkoxy of 1-6 carbon 
atoms, phenyl, carboalkyl of 2-7 carbon atoms, chloro, fluoro, or brooK); 
Z is amino, hydroxy, alkoxy of 1-6 carbon atoms, alkylamino wherein the alkyl moiety 
20 is of 1-6 carbon atoms, dialkylamino wherein each of the alkyl moieties is of 

1-6 carbon atoms, morpholino, piperazino, N-alkylpiperazino wherein the alkyl 
moiety is of 1-6 carbon atoms, or pyrrolidino; 
m = 1-4 , q = 1-3, and p = 0-3; 

any of the substituents Ri, R2, R3, or R4 that are located on contiguous carbon atoms 
25 can together be the divalent radical -0-C(R8)2-0-; 

or a pharmaceutically acceptable salt thereof with the proviso that when Y is -NH- , Ri, 
R2» ^3> wd R4 are hydrogen, and n is 0, X is not 2-methylphenyl. 

2. The con^und according to claim 1 wherein Y is -NH- and n = 0 or a 
30 pharmaceutically acceptable salt thereof. 
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3* The compound according to claim 2 wherein X is optionally substituted phenyl 
or a pharmaceutically acceptable salt thereof. 

5 4, The compound according to claim 3 wherein Rj and R4 are hydrogen or a 
pharmaceutically acceptable salt thereof. 

5. The compound according to claim 1 which is 4-[(3'bromophenyl)amino]-6,7- 
diethoxy-3-quinolinecarbonitrile or a pharmaceutically acceptable salt thereof. 

10 

6. The compound according to claim 1 which is 4-diniediylamino-but-2-enoic add 
[4-(3H:hloro-4-fluoro-phenylarruno)-3K:yano-7-methoxy-^uinolin-6-yl]-arnide or a 
pharmaceutically acceptable salt thereof. 

15 7. The compound according to claim 1 which is 4-diethylamino-but-2-enoic acid 
[4-(3-chloro-4-fluoro-phenylariiino)-3-cyano-7-methoxy-quinolin-6-yl]-arnide or a 
pharmaceutically acceptable salt thereof. 

8. The compound according to claim 1 which is 4-dimethylamino-but-2-enoic add 
20 [4-(3-bromo-4-fluon>-phenylamino)-3-cyano-7-methoxyKiuinolin-6-yl]-anude or a 

pharmaceutically acceptable salt tiiereof. 

9. The compound according to claim 1 which is 4-dimethyIamino-bul-2-enoic arid 
[4-(3-bromo-phenylariiino)-3-cyano-7-etiioxy-quinolin-6-yl]-anaide or a 

25 pharmaceutically acceptable salt tiiereof. 

10. The compound according to claim 1 which is 4-diethylamino-but-2-enoic acid 
[4-(3-bronK)-phenylamino)-3-cyano-7-ethoxy-quinolin-6-yl]-amide or a 
pharmaceutically acceptable salt tiiereof. 

30 

1 1 . The compound according to claim 1 which is 4-morpholin-4-yl-but-2-enoic acid 
[4-(3-chloro-4-fluoro-phenylaniino>3-cyano-7-methoxy-quinolin-6-yl]-arrude or a 
pharmaceutically acceptable salt thereof. 

35 12. The compound according to claim 1 which is 4-dimethylamino-but-2-enoic add 
[4-(3-bromo-phenylamino)-3-cyano-7-methoxy-quinolin-6-yl]-amide or a 
pharmaceutically acceptable salt thereof. 
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13. The compound according to claim 1 which is N-[4-[(3-bromophenyl)amino]-3- 
cyano-6-quinolinyl]-4-methoxy-2-butynamide or a pharmaceudcally acceptable salt 
thereof. 

14. The compound according to claim 1 which is N-{4-[(3-chlon>4-fluoiophenyl)- 
aniino]-3-cyano-6-quinolinyl)-4-dimethylaniino-2-butenamide or a pharmaceudcally 
accq>table salt thereof. 



10 IS. A compound according to claim 1 which is 

a) 4-[(3-bromophenyl)amino]-7-medioxy-3-quinolinecarbonitrile; 

b) 4-[(3-bromophenyl)amino]-7-methoxy-6-nitro-3*quinolinecarbonitrile; 

c) 6-anuno-4-[(3-bromophenyl)amino]-7-methoxy-3-quinolineca^ 

d) N-[4-[(3-bromoph«iyl)amino]-3-cyano-7-methoxy-6-quinolinyl]-2-' 
15 butynamide; 

e) N-[4-[(3-bromophenyl)amino)-3-cyano-7-methoxy-6-quinolinyl]-2- 
propenamide; 

f) 4-[(3-hromophenyI)amino]-6-nitro-3-quinolinecarbonitrile; 

g) 6-amino-4-[(3-bromophenyl)amino]-3-quinolinecarbonitrile; 

20 h) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]-2-butynamide; 

i) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl] acetamide; 

j) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl] butanamide; 

k) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]-2-propenaniide; 

1) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]-2- 

25 chloroacetamide; 

tn) 4-[(3,4-dibromophrayl)aniino]-6-nitro-3-quinolinecarbonitrile; 

n) 6-amino-4-[(3,4-dibromophcnyl)aniino]-3-quinolinecarbonitrile; 

o) N-[4-[(3,4-dibronK)phenyl)amino]-3-cyano-6-quinolinyl]-2- 
butynamide; 

30 p) 6-nitn>4-[(3-trifluoromethylphenyl)amino]-3-quinolinecarbonitrile; 

q) 6-amino-4-[(3-irifluoromethylphenyl)amino]-3-quinoiinecarbonitrile; 

r) N-[4-[(3-trifluoromethylphenyl)amino]-3-cyano-6-quinolinyl]-2- 
butynamide; 

s) 4-[(3-bromophenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile; 

35 t) 4-[(3-fluorophenyl)amino]-6J-dimethoxy-3-quinolinecarbonitiile; 

u) 4-(cyclohexyamino)"6,7-dimethoxy-3-quinolinecarbonitrile; 
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v) 4-[(3-biomophenyl)amino]-6J-dihydn)xy-3-quinolinecarbom^^ 
w) 8-[(3-hromophenyl)aimno]-[l 31-<lioxolo[4,5-g]quinoIinc-7- 
cait>onitrile; 

x) 4-[(3-chlOTOphenyl)ainino]-6J-dimethoxy-3Kiuinolinecart^ 
5 y) 4-[(3-tiifluoromethyIphenyl)ainino]-6,7-dimethoxy-3- 

quinolinecarbonitrile; 
z) 4-[(3,4-dimethoxyphenyl)aimno]-6,7-dimethoxy-3- 

quinolinecarbonitrile; 
aa) 4-[(methylphenyl)amino]-6J-dimethoxy-3-quinoUnecarbonitrile; 
10 bb) 4-[(3-cyanophenyl)anrino]-6,7-dimethoxy-3-quinolinecarbonitrile; 

cc) 4-[(4-fluorophcnyl)aniino]-6J-dimeAoxy-3-quinoKnecarbonitri^^ 
dd) 4-[(3-(hydn>xymethyl)phenyl)amino]-6,7-dimethoxy-3- 

qmnolinecaibonitrile; 
ee) 4-(3-hrDmophenoxy)-6,7-dimethoxy-3-quinolinecarbonitrile; 
15 ff) 4-[(4-bronK)phenyl)sulfanyl]-6J-diniethoxy-3-quinolinecarboniirile; 

gg) N-[4-[(3-bromophenyi)aniino]-3-cyano-6-quinolinyl]-3(E)-cMoio-2- 
propenaraide; 

hh) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]-3(Z)-chloro-2- 
propenamide; 

20 ii) N-[4-[(3-bromophenyl)aniino]-3-cyano-6-quinolinyl]-2-niethyl-2- 

propenamide; 

jj) N-[4-[(3,4-dihromophenyl)amino]-3-cyano-6-quinolinyl]-2- 
propenamide; 

kk) N-[4-[(5-bromo-3-pyridinyl)aiTiinol-6,7-dimethoxy-3- 
25 quinolinecaibonitrile; 

U) 4-[(3-bTDinophenyl)aniinol-6,7-bis(methoxyinedioxy)-3- 

quinolinecaibonitrile; 
mm) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]-4-hydiioxy-2- 

butynamide; 

30 nn) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]-4-morpholino-2- 

butynamide; 

go) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]-4-dimethylamino- 
2-butynamide; 

pp) N-[4-[(3-brDmophenyl)amino]-3-cyano-6-quinolinyl]-4-methoxy-2- 
35 butynamide; 

qq) 4-(3-hromophenylmethylamino)-6,7-diethoxy-3-quinolinecarbonitrile; 
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rr) 4-(3-phmylmethylamino)-6J-diethoxy-3-quinolmecaito 
ss) 4-(3,4-dimethoxyphenylmcthylaimno)-6,7-diethoxy'-3- 

quinolinecaibonitrile; 
tt) 4-(3,4-dichlorophenyhnethylamino)-6,7-diethoxy-3- 

quinolinecarbonitrile; 
uu) 4-methoxy-but-2-enoic acid [4-(3-bromo-phenylainino)-3-cyano- 

quinolin-6-yl]-aniide; 
w) 4-(4-chlon>-2-fluoro-phenylanMno)-7-(3-chloro-pix)poxy)-6-methoxy- 

quinoline-S-carbonitrile; 
ww) 4-(4-chloro-2-fluorD-phenylaniino)-6-inethoxy-7-(3-morpholin-4-yl- 

pit^oxy>quinoUne-3-carbomtrile; 
xx) 7-(2-diniethylaimno-ethoxy)-4-(3-hydroxy-4-methyl-phenylanu 

methoxy-quinoline-3-carbonitrile; 
yy) 4-(3-hydroxy-4-methyl-phenylainino)-6-methoxy-7-(2-morpholin-4^ 

ethoxy)-quinoline-3-carbonitrile; or 
zz) 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino>7-(3<iimethylamino- 

propoxy)-6-methoxy-quinoline-3-carbonitiilc; 
or a phaimaceudcally acceptable salt thereof. 

16. A compound according to claim 1 which is 

a) 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-6-methoxy-7-(3- 
moipholin-4-yl-propoxy)-quinoline-3-carboratrile; 

b) 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-7-(2-dimethylamino- 
ethoxy)-6-methoxy-quinoline-3-carbonitrile; 

c) 4-(4-chloro-2-fluoro-5-hydiX)xy-phenylamino)-6-methoxy-7-(2- 
morpholin-4-yl-ethoxy>-quinoline-3-carbonitrile; 

d) N-[3"Cyano-4-(3-fluorophenylamino)quinoIin-6-yl]acTylamide; 

e) 6,7-dimethoxy-4-'(3-nitrophenylamino)quinoline-'3-carbonitrile; 

f) 4-(3-bromophenylamino)-6-ethoxy-7-methoxyquinoline-3-carbonitrile; 

g) 6-ethoxy-4-(3-hydroxy-4-methylphenylamino)-7-methoxyquinoline-3- 
carbonitrile; 

h) 4-dimethylamino-but-2-enoic acid [4-(3-bromo-phenylamino)-3-cyano- 
quinolin-6-yl]-amide; 

i) 4-diethylaimno-but-2-enoic acid [4-(3-bromo-phenylamino)-3-cyano- 
quinolin-6-yl]-amide; 

j) 4-methylamino-but-2-enoic add [4-(3-bromo-phenylamino)-3-cyano- 
quinolin-6-yl]-amide; 
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k) 4-[(3-bmmophenyl)a]iiino]-8-methyK6-nitix>-3-quinoUnec 
I) 4-[(3-lTOnK3phenyl)amino]-8*diinethylanunome 

quinolinecarbonitrile; 
m) 6-amino-4-[(3-bromophenyl)ainino]-8Kiimethylaminome^ 
S quinolinecait)onitrile; 

n) N-{4-[(3-bromophenyl)aniino]-3K:yanc)-8-dimethylaininomethy 

quinolinyl) -2-butynaniide; 
o) N- {4-[(3-hronrophenyl)ainino]-3K:yano-8-dimethylairiinon^ 
quinolinyl} -2-propenaimde; 
10 p) N-{4-[(3-hroinophenyl)ainino]-3<yano-8-dimethylaminoniethyl-^ 

quinolinyl ) acetamide; 
q) 4-[(3-cMoro-4-fluon)phenyl)amino]-7-inethoxy-6- 

(moipholinopropoxy)-3-qmnolinecarbonitri^ 
r) 4-[(3-bromophenyl)amino]-7-methoxy"6-(morpholinopropoxy)-3- 
15 quinolinecarbonitrile; 

s) 4-[(4-chloro-2-fluorophenyl)amino]-7-methoxy-6- 

(morpholinopropoxy)-3-quinolinecarbonitiile; 
t) 4-[(3-hydroxy-4-methylphenyl)amino]-7-methoxy-6- 
(morpholinopropoxy)-3-quinolinecarbonitrile; 
20 u) N- { 3-cyano-4- [(3-iodophenyl)aniino] -6-quinoliny 1 ) -2-propenanii(ie; 

v) 6-aniino-4-[(3-iodophenyl)anuno]-3-quinolinecarbonitrile; 
w) 4-[(3-iodophenyl)aixiino]-6-nitro-3-quinolinecarbonitrile; 
x) N- ( 3-cy ano-4-[(3-methylphcnyl)amino]-6-quinolinyl } -2-butynaiiude; 
y) 6-anuiK>-4-[(3-inethylphenyl)aimno]-3-quinolinecarbonitrile; 
2S z) 6-nitro-4-[(3-niethylphenyl)amino]-3-quinolinecarbonitrile; 

aa) N- { 4- [(3K:hlorophenyl)amino]-3-cyano-6-quinolinyl } -2-propenainide; 
bb) 6-amino-4-[(3-chlorophenyl)amino]-3-quinolinecarbonitrile; 
cc) 4-[(3-chlorophenyl)amino]-6-nitro-3-quinolinecarbonitrile; 
dd) N- { 3-cyano-4-[(3-methoxyphenyl)amino]-6-quinolinyl } -2- 
30 propenamide; 

ee) N-{3-cyana-4-[(3-niethoxyphenyl)ainino]-6-quinolinyl)-2-butynaniide; 
f£) N-{ 3-cyano-4-[(3-methoxyphenyl)amino]-6-quinolinyl }-4-piperidino- 
2-butynaxiude; 

gg) 6-aniino-4-[(3-niethoxyphenyl)aniino]-3-quinoUnecarbomtrile; 
35 hh) 4-[(3-methoxyphenyl)aniino]-6-nitro-3-quinolinecarbonitrile; 

ii) N- ( 4-[(3-chloro-4-fluoro-phcnyl)ainino]-3-cyano-6-quinolinyl } -2- 
butynamide; 
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jj) N-{4-[(3-chlor<>-4-fluorq)henyl)amino]-3-cyano-6-quinolinyl}-2- 
piopenamide; 

kk) N- { 4-[(3-chloro-4-fluorq)henyl)ainino] -3-cyano-6-quinolinyl ) -4- 

diethylamino-2-butenamide; 
5 U) N- { 4-[(3-chloro-4-fluorophenyl)ainino]-3-cyano-6-quinolinyl )-4- 

morpholino-2-butenanride; 
mm) N- { 4-[(3-chloro-4-fluorophenyl)amino]-3-cyano-6-quinolinyl )-2- 

morpholin-4-ylmethyl-2-prDpenamide; 
nn) 6-amino-4-[(3-chloro4-fluoiophenyl)aminol'3-quinoUn6carbonitrile; 
10 oo) 4-[(3-cMoro-4-fluoTophenyl)amino]-6-nitro-3-quinolinecari^ 

pp) N- { 4-[(4-biomophenyl)amino]-3-cyano6-quinoIinyI } -2-prqpenamide; 
qq) 6-amino-4-[(4-bromc^henyl)amino]-3-quinolinecarbonitrile; 
rr) [(4-br0mophenyl)amino]-6-mtio-3-quinolinecarbonitrite^ 
ss) N- { 3-cyano-4-[(3,4-difluorophenyl)amino]-6-quinolinyl]-2- 
15 propenamide; 

tl) 6-amino-4-[(3,4-difluorophenyl)amino]-3-quinolinecarbonitiile; 

uu) 4-[(3,4-difluorophenyl)amino]-6-nitro3-quinolinecarbonitrile; 

w w) N- { 4- [(3-chloro-4-thiophenoxyphenyl)amino] -3-cyano-6-quinolinyl } - 

2-butynamide; 

20 xx) 6-amino-4-[(3'Chloro-4-ihiophenoxyphenyl)amino]-3- 

quinolinecaibonitrile; 
yy) 4-[(3-chloro-4-thiophenoxyphenyl)aminol-6-nitro-3- 

quinolinecarbonitiile; or 
zz) N- { 3-cyano-4-[(3-cyanophenyl)aminol-6-quinolinyl } -2-piopenamide; 
25 or a phannaceutically acceptable salt thereof. 

17. A compound according to claim 1 which is 

a) N- { 3-cyano-4-[(3-cyanophenyl)amino]-6-quinolinyl } -4-piperidino-2- 
butynamide; 

30 b) 6-amino-4-[(3-cyanophenyl)amino]-3-quinolinecarbonitrile; 

c) 4-[(3-cyanophenyl)amino]-6-nitro-3-quinolinecarbonitrile; 

d) N- { 3-cyano-4-[(3-ethynylphenyl)amino]-6-quinoliny 1 ) -2-butynamide; 

e) N- { 3-cyano-4-[(3-ethynylphenyl)amino]-6-quinoIinyl ) -2-propenamide; 

f) N-{3-cyano-4-[(3-ethynylphenyl)amino]-6-quinolinyl)-4-piperidino-2- 
35 butynamide; 

g) 6-anmno-4-[(3-ethynylphenyl)amino)-3-quinolinecarbonitrile; 
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4-[(3-ethynylphenyl)aimno]-6-nitio-3-quinoUnecarbomtrile; 

N- ( 4-[(3-bromophenyl)aniino] -3-cyana^-quinolinyl } -4-piperidino-2- 

butynamide; 

N-{4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl}-4- 
dipropylamino-2-butynanride; 

N- { 4-[(3-bronK)pheny l)aniinol-3-cyano-6-quinolinyI ) -2-moipholin-4- 
ylmethyl-2-propenamide; 

( 4-[(3-bromo-4-fluorophenyl)amino]-3-cyan(>6-quinolinyl } -4- 
dimethylanun(>-2-butenamide; 

N- { 4-[(3-broino-4-fluon}phenyl)amino]-3-cyano-6-quinolinyl ) -4- 
diethylainino-2-butenaimde; 

N-{4-[(3-bromo-4-fluarophenyl)amino]-3-cyano-6-quinolinyl)-4- 
moipholino-2-butenaniide; 

N-{4-[(3-bK)mo-4-fluorophenyl)aniino]-3-cyano-7-methoxy-6- 
quinolinyl ) -4-niorpholino-2-butenaniide; 
4-[(3-bromophenyl)amino]-7-ethoxy-6-methoxy-3- 
quinolinecarbonitrile; 

7-ethoxy-4-[(3-hydix)xy-4-methylphenyl)amino]-6-methoxy-3- 
quinolinecarbonitrile; 

N-[4-[(3-chloro-4-fluorophenyl)amino]-3-cyano-6-quinolinyl]-4- 
diniethylamino-(z)-2-butenamide; 

N-[4-[(3-chloro-4-fluorophenyl)aniino]-3-cyano-6-quinolinyl]-4- 
medioxy-(z)-2-butenanude; 

4-[[4-[(3-bromophenyl)ainino]-3-cyano-6-quinolinyl]anuno]-2- 
niethylene-4-oxo-butanoic acid; 

N-[4-[(3-bromophenyl)ainino]-3-cyano-6-quinolinyl]-4-diethylaniino-2- 
butynamide; 

N-[4-[(3-bromophenyl)aniino]-3-cyano-6-quinolinyl]- 4-(n- 
ethylpiperazino)-2-butynamide; 

N-[4-[(3-chloro-4-fluorophenyl)amino]-3-cyano-6-quinolinyl]-4- 
diethylamino-2-butynamide; 

N-[4-[(3-broniophenyl)amino]-3-cyano-6-quinolinyl]- 4-(n- 
metfiylpipa'a2ino)-2-butynamide; 

N-[4-[(3-bromophenyl)aniino]-3-cyano-6-quinolinyl]- 4-(n-isopn)pyl- 
n-methyiamino)- 2-butynaniide; 

N-[4-[(3-bromophenyl)amino]-3-cyano-6-qiiinolinyl]- 4- 
diisopropylainino-2-butynamide; 
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aa) N-[4-[(3-chloro-4-fluorq)hrayl)amino]-3-cyano-6-quinolinyl]-4- 

dimethyIamino-2-butynainide; 
bb) N-[4-[-(3-chloiX)-4-fluon)phenyl)anuno]-3-cyano-6-quinolinyl]-4- 

methoxy-2-butynami(le; 
5 cc) 4-[(3-bromo-4-fluorophenyl)aniino]-6-nitrcH3-quinolinecarbonitrU 

dd) 6-aminc>-4-[(3-broiiio-4-fluorophenyl)amino]- 3-quinolinecarbonitrile; 
ee) N-[4-[(3-bromo-4-fluorophenyl)aimno]-3-cyano-6-quinolinyl]-4- 

diniethylanuno-2-butynaniide; 
ff) 4-diethylaniinc>-but-2-enoic add [4-(3-biDmo-phcnylamino)-3-cyano-7- 
10 metfioxy-quinolin-6-yl]-amide; 

gg) 4-morpholin-4-yI-but-2-enoic acid [4-(3-bromo-phenylaniino)-3-cyano- 

7-methoxy-quinolin-6-yl]-aiiiide; 
hh) 4-(3-chlaro-4-fluaro-phenylainino)-7-methoxy-6-niti^ 

caibonitiile; 

15 ii) 6-anuncHl-(3-chloio-4-fluoTO-phenylamino)-7-methoxy-quinoline 

caibonitiile; 

jj) 4-(3-bromo-4-flu(HO-phenylaiiiino)-7-niethoxy-6-nitn>-quinoline-3- 
carbonitrile; 

kk) 6-amino^-(3-biom(>-4-fluoro-phenylaniino)-7-methoxy-quinoline-3- 
20 caibonitiile; 

11) 4-diethylamino-but-2-enoic acid [4-(3-bix)mo-4-fluoro-phenylaniino)-3- 

cyano-7-mcthoxy-quinolin-6-yll-anride; 
mm) 4-(3-bromo-phenylamino)-7-etfioxy-6-nitro-quinoIine-3-carbonitrile; 
nn) 6-amina4-(3-hromo-phenylamino)-7-ethoxyKjuinoUne-3-cartx)ni 
25 oo) 4-biomo-but-2-enoic acid [4-(3-brDmo-phenylamino)3-cyano-7-ethoxy- 

quinolin-6-yl]-an]ide; 
pp) 4-morpholin-4-yl-but-2-enoic add [4-(3-bromo-phenylamino>3-cyano- 

7- ethoxy-quinolin-6-yl]-amide; 

qq) 6-amino-4-(3-bromo-phenylaniino)-8-methoxy-quinoline-3-carbonitrile; 
30 rr) 6-amino-4-(3-bromo-phenylamino)-8-methoxy-quinoline-3-carbonitrile; 

ss) 4-bromo-but-2-^noic add [4-(3-bromo-phenylanuno)-3-cyano-8- 

methoxy-quinolin-6-yl]-anude; 
tl) 4-dimethylamino-but-2-enoic add [4-(3-hromo-phenylamino>3-cyano- 

8- methoxy-quinolin-6-yl]-amide; 

35 uu) 4-diethylamino-but-2-enoic add [4-(3-biDmo-phcnylamino)-3-cyano-8- 

methoxy-quinolin-6-yl]-amide; 
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w) 4-inoTpholin-4-yl-but-2-enoic acid [4-(3-biomo-phenylaimno)-3-cyano- 

8-inethoxy-quinolin-6-yl]-amide; 
ww) 4-dimcthylaniino-but-2-ynoic acid [4-(3-broino-phenylamino)-3-cyano- 

7-methoxy-quinol-6-yl]-aimde; 
xx) 4-(4-chlon>-2-fluoK>-phenylaimno)-6,7-dimethoxy-quinoline-3- 

caibonitrile; 

yy) 4-(3-hydroxy-4-methyl-phenyiamino)-6,7-dimethoxy-quinoline-3- 
carbonitrile; or 

zz) 4-(3-dimethylaiiun<>-phenylamino)-6J,8-trimethoxy-quin 
caitx>nitrile; 
or a phannaceudcally accq)table salt thereof. 

18. A compound according to claim 1 which is 

a) 4-(3-hydroxy-4-mcthyl-phenylamino)-6,7,8-trimethoxy-quinoline-3- 
caibonitrile; 

b) 4-(4-chloio-2-fluoro-phenylamino)-6,7,8-trimerfioxy-quinoline-3- 
carbonitiile; 

c) 4-(4-chloro-2-fluoro-phenylamino)-5,8-diraelhoxy-quinoline-3- 
carbonitriie; 

d) 4-(3-hydroxy-4-methyl-phenylamino)-5,8-dimethoxy-quinoline-3- 
caibonitrile; 

e) 4-(3-hromo-phenylamino)-5,8-dimethoxy-quinoline-3-carbonitriIc; 
0 4-(3-bronK)-phenylaniino)-6,7,8-trimcthoxy-quinoline-3-carbonitrile; 

g) 4*(3-dimethylamino-phenylamino)-5,8-dimethoxy-quinoline-3- 
cartx)nidile; 

h) 4-(4-chloro-2-fluon>-5-hydroxy-phenylamino)-5,8-dimethoxy- 
quinoline-3-carbonitrile; 

i) 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-6,7,8-trimethoxy- 
quinoline-3-carbonitrile; 

j) 4-(3-hydroxy-2-methyl-phenylamino)-6,7-dimcthoxy-quinoline-3- 
carbonitiile; 

k) 4-(2-hydroxy-6-methyl-phenylamino)-6,7-dimethoxy-quinoline-3- 
carbonitiile; 

1) 4-(3-bromo-4-methyl-phenylaniino)-6,7-dimethoxy-quinoline-3- 
caibonitrile; 

m) 4-(3-chloro-4-hydroxy-phcnylamino)-6,7-dimethoxy-quinoline-3- 
carbonitrile; 
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n) 6jHUniethoxy'4-(2-methylsulfanyl-phenyianiino)-quinDline-3- 
caxbonitiile; 

o) 1 ,4-dihydioquiiioline-6 J-diethoxy-4-oxo-3-carbonitrile; 
p) 4-[3K:Moro-4-(phenyltMo)phenylaiiiino]-6J-diethoxy-3-quinoline- 
5 carbonitrile; 

q) 4-[3-chlon>-4-(phenylthio)phenylamino]-6J-dimethoxy-3Kim^ 
carbonitrile; 

r) 4-(3-cUoit>-4-fluorophenylamino)-6J-diethoxy-3-qmnoUnecaibonitrile; 

s) 4-(3-acctylphenylainmo)-6,7Kliethoxy-3-quinoUnecarbomtrile; 
10 t) 4-(n-methylphenylanuno)-6J-diethoxy-3-quinolinecarboni^ 

u) 4-(phenylaxmno)-6,7-diethoxy-3-quinolinecarbonitrile; 

v) 4-(4-fluon)phenylainino)-6jHliethoxy-3-quinolinecaTbonitril^^ 

w) 4-(4-fluoio-2-methylphenylaimno)-6,7-diethoxy-3- 
quinolinecarbonitiile; 
15 x) 4-(3-chlcHX)phenylamino)-6J-diethoxy-3-quinolinecarbonitrile; 

y) 4-(3-fluoiX)phenylamino)-6,7-diethoxy-3-quinolinecaibonitrile; 

z) 4-(3-aminophenylamino)-6J-climethoxy-3-quinolinecarbonitrile; 

aa) 4-(3-acetamidophenylaniino)-67-dimethoxy-3-quinolinecaiiK)nitrile; 

bb) 4-[3-(2-butynoylarnino)phenylamino)]-6,7-dimethoxy-3-quinoline- 
20 carbonitrile; 

cc) 4-[3-(hydroxymethyl)phenylamino]-6,7-dimethoxy-3-quinoline- 
carbonitrile; 

dd) 4-[3-(chloroniethyl)phenylamino]-67-dimcthoxy-3-quinoline- 
cai1x>nitrile; 

25 ee) 4-[3-(acetylthioniethyl)phenylaniino]-6J-dimethoxy-3-quinoline- 

carbonitrile; 

ff) 4-[3-(thioniethyl)phenylamino]-6J-diniethoxy-3Kimnolinecarbo^^ 
gg) 4-[(3-bromophenyl)amino]-8-niethoxy -3-quinolinecarbonitrile; 
hh) 4-(4-chloro-2-fluon>phenylanrino)-8-methoxy-quinoline-3-carbonitrile; 
30 ii) 4-(3-hydroxy-4-methyl-phenylainino)-8-methoxy-quinoline-3- 

carbonitrile; 

jjj) 4-(3-diiiiethylamino-phenylanmno)-8-methoxy-quinoline-3-carbonitrile; 
kk) 4-(4-brDmo-3-hydrDxy-phenylamino)-8-methoxy-quinoline-3- 
carbonitrile ; 

35 11) 4-(3-hydroxy-4-methoxy-phenylamino)-8-methoxy-quinoUnc-3- 

carix)nitrile; 
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mm) 8-methoxy-4-(2,4,6-tiifluoixvphenylamino)Himnoline-3-carbonit^ 
nn) 4-(3-hydioxy-4-methyl-phenylamino)-7-methoxy-quinoline-3- 
caitx>nit]ile; 

oo) 4-(4-chlOTO-2-fluoiX)-5-hydn)xy-phenylamino)-7-methoxy-quinoto^ 
5 carbonitiile; 

pp) 4-(4-chloix>-2-fluon>phenylamino)-6-methoxy-qmnoUne-3-carbonit^^ 
qq) 4-(3-hydroxy-4-methyl-phcnylamino)-6-methoxy-quinolinc-3- 
caiix>nitiile; 

rr) 4-(4K:hloro-2-fluoro-5-hydn)xy-phenylamino)-6-methoxy-<iuinoline3- 
10 carbonitrile; 

ss) 4-(3,5-dichloro-4-hydroxy-phenylamino)-6J-dimcthoxy-quinolinc-3- 
carbonitrile ; 

tt) 4-(2-hydroxy-4-methyl-phcnylamino)-6,7-dimethoxy-quinoline-3- 
carbonitrile; 

15 uu) 4-(4-hydroxy-3,5-dimethyl-phenylamino)-6,7-dimethoxy-quinoline-3- 

carbinitile; 

w) 4-(5-chlon)-2-hydroxy-phenylamino)-6,7-dimethoxy-quinoline-3- 
carbonitiile; 

WW) 4-(3,5-dibromo-4-hydroxy-phenylamino)-6,7-dimethoxy-quinoline-3- 
20 carbonitrile; 

xx) 4-(4-hydroxy-2-methyl-phenylamino)-6,7-dimethoxy-quinoline-3- 
caibonitrile; 

yy) 6,7-dimethoxy-4-(pyridin-3-ylaniino)-quinoline-3-carbonitrile; or 
2z) 6,7-dinwthoxy-4-(3-methylsulfanyl-phenylamino)-quinoline-3- 
25 carbonitrile; 

or a pharmaceutically acceptable salt thereof. 

19. A compound according to claim 1 which is 

a) 4-(2-hydroxy-5-methyl-phenylamino)-6,7-dimethoxy-quinoline-3- 
30 carbonitrile ; 

b) 4-(2-chlorD-4-hydroxy-phenylamino)-6,7-dimethoxy-quinoline-3- 
carix)nitrile; 

c) 6,7-dimethoxy-4-(4-methylsulfanyl-phenylamino)-quinoline-3- 
carbonitrile; 

35 d) 4-[4-(2-hydroxy-ethyl)-phenylamino]-6,7-dimethoxy-quinoline-3- 

carbonitrile; 
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e) 4-(2,4-dihydn)xy-phenylaimno)-6J-dimethoxy-quinolinc-3- 
caibonitrile; 

f) 4-[2-(2-hydroxy-cthyl)-phenylaniinol-6J-dimethoxy-quinoline-3- 
carbonitrile; 

5 g) 4-(3-hromophenylamino)-6J-dihydix>xy-3-quinolinecarbonitri^ ; 

h) 4-(3-bromophenylamino)-6J-di-n-piDpoxy-3-quinolinecarbonitrile ; 

i) 4-[(3-hromophenyl)-n-acetylainino]-6,7-dihydroxy-3-quinoline- 
carbonitiile; 

j) 4-(3-biomophenylamino)-6jKii-n-butoxy-3-quinolinecarbonitrile ; 
10 k) 4-(4-chloro-2-fluorophenylaimno)-7-mcthoxy-3-quinolinecarbonitril^ ; 

1) 4-(4-cMoro-2-fluorophenylamino)-7-hydroxy-3-quinolinecarbonitril^^ 
m) 4-[(4-chloio-2-fluorophcnylamino)-n-acetylamino]-7-hydroxy-3- 

quinolinecarbonitrile; 
n) 4-(4-chloio-2-fluQrophenylamino)-7-ethoxy-3-quinolineca]1x>ni^ ; 
15 o) 4-[(3-bromophenyl)amino]-6,7-bis(2-niethoxyethoxy)-3-quinoline- 

carbonitrile; 

p) 4-(2-aminphenylmethylamino)-6J-diethoxy-3-quinolinecarbonitiilc; 
q) 4-(3,4-difluorophenylmethylaimno)-6,7-diethoxy-3-quinoline- 
carbonitrile ; 

20 r) 4-medioxy-but-2-enoic acid [4-(3-bromo-phenylamino)-quinazolin-6- 

yl]-aniide; 

s) 7-bcnzyloxy-4-(4-chloio-2-fluoro-phenylanrino)-6-methoxy-quinoline- 
3-carbonitiiIe; 

t) 4-(4-chlor(>-2-fluon>-5-hydn)xy-phenylanuno)-7-methoxy-6-(3- 
25 moipholin-4-yl)-pn>poxyl-qdnoIine-3-carbonitrile; 

u) N-[4-(3-bromo-phenylaniino)-3-cyano-quinolin-6-yl]-3-chloro-(e) 
acrylamide; 

v) N-[4-(3-bromo-phenylamino)-3-cyano-quinolin-6-yl]- 3-chlon>-(z)- 
acrylamide; 

30 w) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]-4-morpholin(>-2- 

butynarrride; 

x) N-[4-[(3-bn)mophenyl)amino]-3-cyano-6-quinolinyl]-4-dimethylamino- 
2-butynamide; 

y) N-[4-[(3-bromophenyl)aniino]-3-cyano-6-quinolinyl]-4-t- 
35 butyldiniethylsiloxy-2-butynamide; 

z) N-[4-[(3-bronK)phenyl)ainino]-3-cyano-6-quinolinyl]-4-hydroxy-2- 
butynaimde; 
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aa) 4-(3-hydroxymethyl-2-inethylphenylamino)-67-dimethoxyquinoH^ 
carbonitrile; 

bb) 4-(2-amino-4,5-dimethylphenylaimno)-6,7-dimethoxyquinolin^ 
cc) 4-(4-ethylphenylamino)-6J-dimethoxyquinoline-3-carbonitrilc; 
5 dd) 4-(4-chloro-2-methylphenylamino)-6J-dimethoxyquinoline-3-carboni^ 

ee) 6,7-diinethoxy-4-(3-phenoxyphenylamino)quinoline-3-carbomtrile; 
ff) 4-(4K:Uoro-3-trifluoroiiiethylphenylainino>6J-dimethoxyquinolm^ 
carbonitrile; 

gg) 4-(3-hydroxy-phenylaimno)-6J-dimethoxy-qmnoKne-3-carb^ 
10 hh) 4-(4-metfiyl-phenylamno)-6J-dimethoxy-quinoline-3"CarbonM^ 

ii) 4-(3-hydroxy-4-methyl-phenylamino)-8-methoxy-6-nitro-quinoline-3- 
caibonitiile; 

ij) 4-(4-chloiD-2-fluon)-phcnylaimno)-8-methoxy-6-nitro-qmno 
carbonitrile; 

15 kk) 4-(3-hydn>xy-4-niethoxy-phOTylamino)-8-methoxy-6-nitro-quinolinc-3- 

carbonitrile; 

U) 6-aniino-4-(3-hydn)xy-4-methyl-phenylaniino)-8-methoxy-quinoline-3- 
carbonitrile; 

mm) 6-amino-4-(3-hydroxy-4-methoxy-phenylamino)-8-methoxy -quinoline-3- 
20 carbonitrile; 

nn) N- { 4-[(3-hromo-4-fluoix)phenyl)amino] -3-cyano-7-methoxy-6- 

quinolinyl )-4-bromo-2-butenamide; 
oo) N-{4-[(3-hix)mophenyl)amino]-3-cyano-7-methoxy-6-quinolinyl)-4- 

chloro-2-butenainide; 

25 pp) N-{ 3-cyano-4-[(3-iodophenyl)amino]-6-quinolinyl ) -2-butynamide; 

qq) N-{3-cyano-4-[(3-methylphenyi)aniino]-6-quinolinyl}-2-propenamide; 
rr) N- { 4- [(4-bTomophenyl)amino]-3-cyano-6-quinolinyl } -2-butynamide; 
ss) N-{4-[(3-chloro-4-thiophenoxyphenyl)amino]-3-cyano-6-quinolinyl}- 
2-propenamide; 

30 tt) N- { 3-cyano-4-[(3,4-difluoropheny l)amino] -6-quinoliny 1 } -2- 

butynamide; 

uu) N-{4-[(3-chlorophenyl)amino]-3-cyano-6-quinolinyl)-2-butynamide; 
w) N-{3-cyano-4-[(3-isopropylphenyl)amino]-6-quinolinyl}-2- 
butynamide; 

35 WW) N- { 3-cyano-4-[(3-isopropylphenyl)amino]-6-quinolinyl } -2- 

propenamide; 
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xx) 6-ainino4-[(3-isop]t^ylphenyI)anuno]-3-quinoIinecarbonitii^ 
yy) 4-[(3-isopropylphcnyl)aimno]-6-nitro-3-qiiinoUnecarboiut^ or 
zz) 4-(3-bromo-phenylamino)-6-(3-pyn:olidin-l-yl-propylaiiuno)^ 
3-carbonitrile; 
S or a phannaceutically acceptable salt thereof. 

20. A compound according to claim 1 which is 

a) 4-(3-azido-phenylamino)-6,7-dimethoxy-quinoline-3-carbonitrile; 

b) 6-amino-4-[(4-chloro-2-fluorophenyl)amino]-7-methoxy-3- 
10 quinolinecaibonitrile; 

c) 4-[(4-chloro-2-fluon>phcnyl)aminoI-7-methoxy-6-nitro-3- 
quinolinecaibonitrile; 

d) 4-[(3,4-dichlorophenyl)amino]-6-nitro-3-quinolinecarbonitrile; 

e) 6-amino-4-[(3-methylsulfanylphenyl)amino]-3-quinolin6carbonitrile; 
15 f) 4- [(3-methylsulfanyIphenyl)amino]-6-nitro-3-quinolinecarbonitrile; 

g) 4- [(3-trifluon)methoxyphenyl)aniino]-6-nitro-3-quinolinecarbonitrile; 

h) 4-(3-dimethylamino-phenylamino)-6,7-dimethoxy-quinoline-3- 
carbonitrile; 

i) 6,7-dimethoxy-4-( 4-methoxy -2-meihyl-phenylamino)-quinoline-3- 
20 caibonitrile; 

j) 4-(3-hydroxy-4-methoxy-phenylamino)-6,7-dimethoxy-quinoline-3- 
caibonitrile; 

k) 4-(3-chion>4-methyl-phenylamino)-6J-dimethoxy-quinoline-3- 
carbonitrile; 

25 I) 6,7-dimeihoxy-4-(4-phenoxy-phcnylamino)-quinoline-3-carbonitrile; 

m) 4-(5-chloro-2-methoxy-phenylamino)-6,7-dimethoxy-quinoline-3- 
caibonitrile; 

n) 3-(3-cyano-6,7-dimethoxy-quinolin-4-ylamino) -2-methyl-benzoic acid; 
o) 4-(4-chloro-2-fluoro-phenylamino)-6,7-dihydroxy-quinoline-3- 
30 carbonitrile ; 

p) 4-(3-hydroxy-2-mediyl-phenylamino)-6,7-dimethoxy-quinoline-3- 
carbonitrile; 

q) 4-(3-chlon)-4-methoxy-phenylamino)-6J-dimethoxy-quinoline-3- 
carbonitrile; 

35 r) 6,7-dimethoxy-4-(4-trifluoromethyl-phenylamino)-quinoline-3- 

caibonitrile; 
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s) 4-(3,4-dibromophenyIainino)-6-nit]xx}uinoUne-3-cai1x>ni^ 
t) 6-anuno-4-(3-trifluoroinethylphenylamino)quinoline- 
u) 6-amino-4-(3,4-dibiX)mophenylamino)quinoline-3-carbonitr^ 
v) N-[3K:yano-4-(3,4-dibromophenylamino)quinoUn-6-yllaciylaim 
5 w) N-[4-(3-bromophenylamino)-3-cyanoquinolin-6-yl]pit)pionaniide; 

x) (e)-but-2-enoic acid [4-(3-hromophcnylaiiiino)-3-cyanoquinolin-6-yl]- 
amide; 

y) N-[4-(3-bromophenylainino)-3-cyanoquinolin-6-yl]-2-me%laciylam 
z) 4-(3-fluorophenylamino>6-nitioquinoUne-3-carbonitrile; 

10 aa) 6-amino-4-(3-fluoiDphenylamino)quinoline-3-caibonitri^ 

bb) 4-(3KJimethylaimnophenylaiiiino)-6-nim)quinoline-3^ 
cc) 4-(4-dimcthylaimn(^hcnyIaniino)-6-nititxiuinoline-^ 
dd) 6-ainino-4-(3Kiimetfaylan]inophenylainino)quinolin^ 
ee) 6-atmno*4-(4KUme%laminophenylainino)quinoUne-3-^^ 

15 ff) but-2-ynoic acid [4-(3-fluorophenylarnino)-3-cyanoquinolin-6-yl]ainide; 

gg) N-[3-cyan(>4-(3-dimethylaminophenylamino)quinolin-6-yl]acrylaiiiide; 
hh) N-[3-cyano-4-(4-dimethylaminophenylamino)quinolin-6-yl]aaylaniide; 
ii) but-2-ynoic acid [3-cyano-4-(3-dimethylaminophenylamino)quinolin-6- 
yljamide; 

20 jj) but-2-ynoic acid [3-cyano4-(4-dimethylaminophenylaniino)quinolin-6- 

yljaimde; 

kk) 4-(3-bromophenylamino)-6KiimethyIaininoquinoline-3-carbon^ 
hydrochloride; 

11) 6^imethylamino-4-(3-inethoxyphenylanuno)quinoline-3-carb^ 
25 hydrochloride; 

mm) 2-bromo-n-[4-(3-bromophenylamino)-3-cyanoquinolin-6-yl]acetamide; 
nn) 6-iodo-4-(3-medioxyphenylamino)quinoline-3-carbonitrile; 
oo) 4-(4-hydroxy-2-methyl-phenylamino)-6-methoxy-7-(3-morpholin-4-yl- 
propoxy)-quinoline-3-carbonitrile; 
30 pp) 4-(3-bromo-phenylamino)-6-methoxy-7-(3-moipholin-4-yl-propoxy)- 

quinoline-3-carbonitrile; 
qq) 6-methoxy-4-(2-methylsulfanyl-phenylamino)-7-(3-morpholin-4-yl- 

propoxy)-quinoline-3-carbonitrile; or 
rr) 4-(4-hydroxy-3,5-dimethyl-phenylamino)-6-methoxy-7-(3-morpholin- 
35 4-yl-propoxy)-quinoline-3-carbonitrile; 
or a phannaceudcally acceptable salt thereof. 
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ll . A method of inhibiting the biological effects of a deregulated protein kinase in a 
mammal which comprises administering to said mammal an effective amount of a 
compound having the fomiula 




wherein: 

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one 
10 or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or 

phenyl ring; wherein the pyridinyl, pyrimidinyl, or phenyl ring may be 
optionally mono- di-, or tri-substituted with a substituent selected firom the 
group consisting of halogen, alkyl of 1-6 cartx)n atoms, alkenyl of 2-6 carbon 
atoms, alkynyl of 2-6 carbon atoms, azido, hydioxyalkyl of 1-6 carbon atoms, 
15 halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7 

carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 
hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon 
atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 
20 12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon 

atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carix)n 
atoms, and benzoylamino; 
n is 0-1; 

Yis-NH-, -0-, -S-,or-NfR-; 
25 R is alkyl of 1-6 carbon atoms; 

Rlt R2. R3» and R4 are each, independentiy, hydrogen, halogen, alkyl of 1-6 carbon 
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy 
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl, 
halomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon 
30 atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon 

atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9 
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caibon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbcm atoms, 
alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms, 
alkylsulphonyl of 1-6 caibon atoms, alkylsulfonamido of 1-6 carbon atoms, 
alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon 
atoms, hydroxy, tiifluoiomethyl, cyano, nitro, caiboxy, carboalkoxy of 2-7 
carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzyl, amino, hydioxyamino, alkoxyamino of 1-4 carbon atoms, aUcylamino 
of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, aminoalkyl of 1-4 
carbon atoms, N-alkylaminoalkyl of 2-7 carbon atoms, N J^-dialkylaminoalkyl 
of 3-14 carbon atoms, phenylamino, benzylamino. 



R5-CONH(CH2)p- Rs^^S— (C(R6)2)q— C0NH(CH2)p- 
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R5Q R5HN i%)2\ 

^NH(CH2)p- )-NH(CH2)p- ^NH(CH2)p- 

O ' O ,0 



R5Q R5HN (Rs)2N. 

>"0(CH2)p- >-0(CH2)p- ^0(CH2)p- 

O ' O o 

R5 is alkyl of 1-6 carbon atoms, alkyl optionally substituted with one or more halogen 
atoms, phenyl, or phenyl optionally substituted with one or more halogen, 
5 alkoxy of 1-6 carbon atoms, trifluoromethyl, amino, nitro, cyano, or alkyl of 1- 

6 carbon atoms groups; 

R6 is hydrogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms; 

R7 is chloro or bromo 

Rg is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 cabon atoms, N- 
10 alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-12 carbon 

atoms, N-cycloalkylaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N- 
alkylaminoalkyl of 5-18 carbon atoms, N,N-dicycloalkylaminoalkyl of 7-18 
carbon atoms, morpholino-N-alkyl wherein the alkyl group is 1-6 carbon 
atoms, piperidino-N-aUcyl wherein the alkyl group is 1-6 carbon atoms, N- 
15 alkyl-piperidino-N-alkyl wherein either alkyl group is 1-6 carbon atoms, 

azacycloalkyl-N-alkyl of 3-11 carbon atoms, hydroxyalkyl of 1-6 carbon 
atoms, alkoxyalkyl of 2-8 carbon atoms, carboxy, carboalkoxy of 1-6 carbon 
atoms, phenyl, carboalkyl of 2-7 carbon atoms, chloro, fluoro, or bromo; 
Z is amino, hydroxy, alkoxy of 1-6 carbon att>ms, alkylamino wherein the alkyl nnoiety 
20 is of 1-6 carbon atoms, dialkylamino wherein each of the alkyl nK>ieties is of 

1-6 carbon atoms, moipholino, piperazino, N-alkylpiperazino wherein the alkyl 
moiety is of 1-6 carbon atoms, or pyrrolidine; 
m = 1-4 , q = 1-3, and p = 0-3; 

any of the substituents Ri, R2, R3, or R4 that are located on contiguous carbon atoms 
25 can together be the divalent radical -0-C(R8)2-0; 

or a pharmaceutically acceptable salt thereof with the proviso that when Y is 
-NH- , Ri, R2, R3, and R4 arc hydrogen, and n is 0, X is not 2-methylphenyl. 
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22. A method of treating, inhibiting the growth of, or radicating a neoplasm in a 
mammal in need thereof which comprises administering to said mammal an effective 
amount of a compound having the formula 




Ra 

R4 

5 1 

wherein: 

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one 
or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or 

10 phenyl ring; wherein the pyridinyl, pyrimidinyl, or phenyl ring may be 

optionally mono- di-, or tri-subsdtuted with a subsdtuent selected from the 
group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon 
atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms, 
halomethyl, alkoxymediyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7 

IS carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 

hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon 
atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 
12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon 

20 atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon 

atoms, and benzoylamino; 
nisO-1; 

Y is -NH-, -0-, -S-, or -NR- ; 
R is alkyl of 1-6 carbon atoms; 
25 Ri, R2, R3, and R4 are each, independendy, hydrogen, halogen, alkyl of 1-6 carbon 
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy 
of 2-6 caiton atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl, 
halomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon 
atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon 
30 atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9 

carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms. 
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alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms, 
alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbon atoms, 
alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon 
atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 
carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzyl, amino, hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylanuno 
of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, aminoalkyl of 1-4 
carbon atoms, N-alkylaminoallcyl of 2-7 carbon atoms, N J4-dialkylaminoalkyl 
of 3-14 carbon atoms, phenylamino, benzylamino. 



R5-CONH(CH2)p- Rss^S— (C(R6)2)q— CONH(CH2)p- 
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R5Q R5HN {R5)2l\ 

)-NH(CH2)p- y-NH(CH2)p- ^-NHCCHg)^ 



o • o 



R5Q R5HN (R5): 



)-0(CH2)p- >-0(CH2)p- >-0(CH2)p. 

O • O ' o 

R5 is alkyl of 1-6 carbon atoms, alkyl optionally substituted with one or more halogen 
atoms, phenyl, or phenyl optionally substituted with one or more halogen, 
S alkoxy of 1-6 carbon atoms, trifluoromethyl, amino, nitro, cyano, or alkyl of 1- 

6 cai1x>n atoms groups; 
is hydrogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms; 
R7 is chloro or bromo 

Rg is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 cabon atoms, N- 
10 alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-12 carbon 

atoms, N-cycloalkylaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N- 
alkylaminoalkyl of 5-18 carbon atoms, N,N-dicycloalkylaminoalkyl of 7-18 
carbon atoms, morpholino-N-alkyl wherein the alkyl group is 1-6 carbon 
atoms, piperidino-N-alkyl wherein the alkyl group is 1-6 carbon atoms, N- 
15 alkyl-piperidino-N-alkyl wherein either alkyl group is 1-6 carbon atoms, 

azacycloalkyl-N-alkyl of 3-11 carbon atoms, hydroxyalkyl of 1-6 carbon 
atoms, alkoxyalkyl of 2-8 carbon atoms, carboxy, carboalkoxy of 1-6 carbon 
atoms, phenyl, carboalkyl of 2-7 carbon atoms, chloro, fluoro, or bromo; 
Z is amino, hydroxy, alkoxy of 1-6 caibon atoms, alkylamino wherein the alkyl moiety 
20 is of 1-6 carbon atoms, dialkylamino wherein each of ±e alkyl moieties is of 

1-6 carbon atoms, morpholino, piperazino, N-alkylpiperazino wherein the alkyl 
moiety is of 1-6 carbon atoms, or pyrrolidino; 
m = 1-4 , q = 1-3, and p = 0-3; 

any of the substituents Ri, R2, R3, or R4 that are located on contiguous caibon atoms 
25 can togetho* be the divalent radical -0-C(R8)2-0-; 

or a pharmaceutically acceptable salt thereof with the proviso that when Y is 
-NH- , Ri, R2, R3, and R4 are hydrogen, and n is 0, X is not 2-methylphenyl. 



23. The method according to claim 22 wherein the neoplasm expresses EGFR. 



30 
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24. The method according to claim 22 wherein the neoplasm expresses MAPK. 

25. The method according to claim 22 wherein the neoplasm expresses ECK. 

5 26. The method according to claim 22 wherein the neoplasm expresses KDR. 

27. The method according to claim 22 wherein the neoplasm is selected from the 
group consisting of breast, kidney, bladder, mouth, larynx, esophagus, stomach, 
colon, ovary, and lung. 



10 



28. A method of treating, inhibiting the progression of, or eradicating polycystic 
kidney disease in a mammal which comprises administering to said mammal an 
effective amount of a compound having the formula 




15 

wherein: 

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one 
or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or 

20 phenyl ring; wherein the pyridinyl, pyrimidinyl, or phenyl ring may be 

optionally mono- di-, or tri-substituted with a substituent seleaed from the 
group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon 
atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms, 
halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7 

25 carbon atoms, alkoxy of 1-6 carbon atoms^ alkylthio of 1-6 carbon atoms, 

hydroxy, trifluoiomethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon 
atoms, caiboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 
12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon 

30 atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon 

atoms, and benzoylamino; 
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n is 0-1; 

Y is -NH-, -0-, -S-, or -NR- ; 
R is alkyl of 1-6 caibon atoms; 

Rl> R2> R3> and R4 are each, independently, hydrogen, halogen, alkyl of 1-6 caiix)n 
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy 
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydioxymethyl, 
halomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon 
atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon 
atoms, alkenoyloxymethyl of 4-9 caibon atoms, alkynoyloxymethyl of 4-9 
caibon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, 
alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms, 
alkylsulphonyl of 1-6 caibon atoms, alkylsulfonamido of 1-6 caibon atoms, 
alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon 
atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, caiboalkoxy of 2-7 
carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophcnoxy, 
benzyl, amino, hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino 
of 1-6 caibon atoms, dialkylamino of 2 to 12 carbon atoms, aminoalkyl of 1-4 
carbon atoms, N-alkylaminoalkyI of 2-7 carbon atoms, N,N-dialkylaminoalkyl 
of 3-14 carbon atoms, phenylamino, benzylamino. 



R5-C0NH(CH2)p- Rsv^S— (C(R6)2)q— CONH(CH2)p- 
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NH(CH2)p- 



0NH(CH2)p 



p^^^0NH(CH2)p- 
((C(R8)2)} 

t 



R5HN ("5)2^ 

y-NH(CH2)p- >-NH(CH2)p 
O 



R5Q R5HN 

>"0(CH2)p- >-0(CH2)p- 
O ' O ' 



(R5)2\ 

)-0(CH2)p- 



R5 is alkyl of 1-6 carbon atoms, alkyl optionally substituted with one or more halogen 
5 atoms, phenyl, or phenyl optionally substituted with one or more halogen, 

alkoxy of 1-6 carbon atoms, trifluoromethyl, amino, nitro, cyano, or alkyl of 1- 
6 carbon atoms groups; 
is hydrogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms; 
R7 is chloio or bromo 

10 Rg is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 cabon atoms, N- 
alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-12 carbon 
atoms, N-cycloalkylaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N- 
alkylaminoalkyl of 5-18 carbon atoms, N,N-dicycloalkylaminoalkyl of 7-18 
carbon atoms, morpholino-N-alkyl wherein the alkyl group is 1-6 carbon 

15 atoms, piperidino-N-alkyl wherein the alkyl group is 1-6 carbon atoms, N- 

aUcyl-piperidino-N-alkyl wherein either alkyl group is 1-6 carbon atoms, 
azacycloalkyl-N-alkyl of 3-11 carbon atoms, hydroxyalkyl of 1-6 carbon 
atoms, alkoxyalkyl of 2-8 caibon atoms, carboxy, caiboalkoxy of 1-6 carbon 
atoms, phenyl, carboalkyl of 2-7 carbon atoms, chloro, fluoro, or bromo; 

20 Z is amino, hydroxy, alkoxy of 1-6 carbon atoms, alkylamino wherein the alkyl moiety 
is of 1-6 carbon atoms, dialkylamino wherein each of the alkyl moieties is of 
1-6 carbon atoms, morpholino, piperazino, N-alkylpiperazino wherein the alkyl 
moiety is of 1-6 carbon atoms, or pyrrolidino; 
m = 1-4 , q = 1-3, and p = 0-3; 

25 any of the substituents Ri, R2, R3» or R4 that are located on contiguous carbon atoms 
can together be die divalent radical -O-CCRg)^-©-; 
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or a pharmaceudcally accq>table salt thereof with flie proviso that when Y is 
-NH- , Ri, R2, R3, and R4 arc hydrogen, and n is 0, X is not 2-methylphenyL 



29. A pharmaceutical composition which comprises a compound having the 
5 formula 



(CH2)n-X 




C=N 



10 



15 



20 



25 



30 



wherein: 

X is cycloalkyi of 3 to 7 carbon atoms, which may be optionally substituted with one 
or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or 
phenyl ring; wherein the pyridinyl, pyrimidinyl, or phenyl ring may be 
optionally mono- di-, or tri-substituted with a substituent selected from the 
group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon 
atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms, 
halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7 
carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 
hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon 
atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 
12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon 
atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon 
atoms, and benzoylamino; 

n is 0-1; 

Yis-NH-, .0-, -S-, or -NR- ; 
R is alkyl of 1-6 carbon atoms; 

Rlf R2» K^3» 8nd R4 are each, independently, hydrogen, halogen, alkyl of 1-6 carbon 
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy 
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl, 
halomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon 
atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon 
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atoms, alkenoyloxymcthyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9 
carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, 
alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbcm atoms, 
alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 caibon atoms, 

S alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon 

atoms, hydroxy, trifluoromethyl, cyano, nitro, caiboxy, carboalkoxy of 2-7 
caibon atoms, caiboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzyl, amino, hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino 
of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, aminoalkyl of 1-4 

10 carbon atoms, N-alkylaminoalkyl of 2-7 carbon atoms, N,N-dialkylaminoalkyl 

of 3-14 carbon atoms, phenylamino, benzylamino. 



R5-CONH(CH2)p- Rsn^S— (C(R6)2)q— CONH(CH2)p- 
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NH(CH2)p- ^NH(CH2)p- 



(R5)2l 




NH(CH2)p- 




R5HN 

0(CH2)p- ^0(CH2)p- 



(R5)2l 




0(CH2)p 



O ' o 



or 



o 



R5 is alkyl of 1-6 carbon atoms, alkyl optionally substituted with one or more halogen 
atoms, phenyl, or phmyl optionally substituted with one or more halogen, 
alkoxy of 1-6 carbon atoms, trifluoromethyl, amino, nitro, cyano, or alkyl of 1- 
6 carbon atoms groups; 
is hydrogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms; 

R7 is chloro or bromo 

Rg is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 cabon atoms, N- 
alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-12 carbon 
atoms, N-cycloalkylaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N- 
alkylaminoalkyl of 5-18 carbon atoms, N,N-dicycloalkylaminoalkyl of 7-18 
carbon atoms, morpholino-N-alkyl wherein the alkyl group is 1-6 carbon 
atoms, piperidino-N-alkyl wherein the alkyl group is 1-6 carbon atoms, N- 
alkyl-piperidino-N-alkyl wherein either alkyl group is 1-6 carbon atoms, 
azacycloalkyl-N-alkyl of 3-11 carbon atoms, hydroxyalkyl of 1-6 carbon 
atoms, alkoxyalkyl of 2-8 carbon atoms, carboxy, carboalkoxy of 1-6 caibon 
atoms, phenyl, carboalkyl of 2-7 carbon atoms, chloro, fluoro, or bromo; 

Z is amino, hydroxy, alkoxy of 1-6 carbon atoms, alkylamino wherein the alkyl moiety 
is of 1-6 carbon atoms, dialkylamino wherein each of the alkyl mdeties is of 
1-6 carbon atoms, morpholino, piperazino, N-alkylpiperazino wherein the alkyl 
moiety is of 1-6 carbon atoms, or pyirolidino; 

m = 1-4 , q = 1-3, and p = 0-3; 

any of the substituents Ri, R2, R3, or R4 that are located on contiguous carbon atoms 

can together be the divalent radical -0-C(R8)2-0-; 
or a pharmaceutically acceptable salt thereof witii tiie proviso that when Y is -NH- , Ri, 
R2» R3» and R4 are hydrogen, and n is 0, X is not 2-methylphenyl and a 
pharmaceutically acceptable carrier. 
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30. A compound of the formula 




wherein: 

X is phenyl ring which may be optionally mono- di-, or tri-subsdtuted with a 
S substitumt selected from the group consisting of halogen, alkyl of 1-6 carbon 

atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido, 
hydioxyalkyl of 1-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon 
atoms, alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, 
alkylthio of 1-6 carbon atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, 
10 carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, 

phenyl, thiophenoxy, benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, 
dialkylamino of 2 to 12 carbon atoms, phenylamino, benzylamino, 
alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8 carbon atoms, 
alkynoylamino of 3-8 carbon atoms, and benzoylamino; 
15 n is 0-1; 
Yis-NH-; 

Rl and R4 are hydrogen; 

Re CONH(CH2)n- 

R2is Re — CONH(CH2)p- . S=( ^ ^or ^-(PCRdzlqY- . 

Re Ra ' 
R3 is hydrogen, alkoxy of 1-6 carbon atoms, or Z-(C(R5)2)qY- ; 

20 is hydrogen or alkyl of 1 -6 carbon atoms; 

Rs is hydrogen, alkyl of 1-6 carbon atoms, N,N-dialkylaminoalkyl of 3-12 carbon 

atoms, or morpholino-N-alkyl wherein the alkyl group is 1-6 carbon atoms; 
Z is dialkylamino wherein each of the alkyl moieties is of 1-6 carbon atoms, or 
morpholino; 
25 q = 1-4, and p = 0-3; 

or a pharmaceutically acceptable salt thereof. 



31. The compound according to claim 30, wherein X is phenyl optionally mono-, 
di, or tri-substituted with halogen and q is 2-4. 
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32. A compound of Formula 1 as defined in any of claims 1 to 20 and 30 to 31 for 
use as a therapeutic agent 

5 33. A compound of Formula 1 as defined in any of claims 1 to 20 and 30 to 31 for 
use in inhibiting the biological efifects of a deregulated protein kinase in a mammal in 
need tha:eof . 

34. A compound of Formula 1 as defined in any of claims 1 to 20 and 30 to 31 for 
10 use in treating^ inhibiting the growth of, or eradicating a neoplasm in a mammal in need 

thereof. 

35. A compound of Fonnula 1 as defined in claim 32 wherein the neoplasm 
expresses EGFR. 

15 

36. A compound of Formula 1 as defined in claim 32 wherein the neoplasm 
expresses MAPK. 

37. A compound of Formula 1 as defined in claim 32 wherein the neoplasm 
20 expresses ECK. 

38. A compound of Formula 1 as defined in claim 32 wherein the neoplasm 
expresses KDR. 

25 39. A compound of Formula 1 as defined in claim 32 wherein the neoplasm is 
selected fiom the group consisting of breast, kidney, bladder, moutii, larynx, 
esophagus, stomach, colon, ovary, and lung. 



30 



40. A compound of Formula 1 as defined in any of claims 1 to 20 and 30 to 31 for 
use in treating, inhibiting the progression of, or eradicating polycystic kidney disease in 
a mammal. 
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4 1 . Process for the preparation of compounds of Formula 



(CH2)n-X' 




C=N 



5 



5 wherein Y and n are as defined in Qaim 1 and X' is cycloalkyl or phenyl optionally 
substituted with one or more substituents selected fix>m the group consisting of 
hydrogen, halogeno, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl 
of 2-6 carbon atoms, halomethyl, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon 
atoms, trifluoiomethyl, cyano, nitio, carboalkyl of 2-7 carbon atoms, phenoxy, 

10 phenyl, thiophenoxy, benzyl, dialkylamino of 2 to 12 carbon atoms; R\\ R2*, R3*, 
and R'4 are each, independently, hydrogen, halogeno, alkyl of 1-6 carbon atoms, 
alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy of 2-6 carbon 
atoms, alkynyloxy of 2-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon 
atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1- 

15 6 carbon atoms, alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbon 
atoms, trifluoromethyl, cyano, nitro, carboxy, carboalkyl of 2-7 carbon atoms, 
phenoxy, phenyl, thiophenoxy, benzyl, alkoxyamino of 1-4 caibon atoms, 
dialkylamino of 2 to 12 carbon atom, N,N-dialkylaminoalkyl of 3-14 carbon atoms, 
phenylamino, benzylamino, N-alkylcarbamoyl of 1-6 carbon atoms, N,N- 

20 dialkylcarbamoyl of 2-12 carbon atoms; or any of the substituents Ri', Ra', R3*, and 
R*4 that are located on contiguous carbon atoms can together be the divalent radical -O- 
C(R8)2-0-; comprising hydrolysing an acid ester of Formula 2 



25 where R' is an alkyl radical containing 1-6 carbon atoms, with base to form die 
compound of Formula 3, 



(CH2)n-X' 




2 
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/(CH2)n-X' 




CO2H 



then converting the caiboxylic acid group of Formula 3 to an acyl imidazole by heating 
it with carbonylimidazole in an inert solvent followed by the addition of ammonia to 
give the amide of Formula 4, 

/(CH2)n-X' 



Ri' Y 




CO2NH2 



M 4 
and further reacting with a dehydrating agent to provide the compound of Formula 5 
above; and optionally thereafter forming a phannaceutically acceptable salt thereof. 



10 42. Process for the preparation of the compounds of Formula 10 or Formula 1 1 




wh^ein Y, p, and n are as defined in Qaim 1 and X" is selected from the group 
consisting of cycloalkyl or phenyl optionally substituted with one or ixKHe substituents 
selected from the group consisting of hydrogen, halogeno, alkyl of 1-6 carbon atoms. 
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alkwyl of 2-6 carbon atoms, alkynyl of 2-6 caiix>n atoms, halomethyl, alkoxymeihyl 
of 2-7 carbon atoms, alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon 
atoms, alkylthio of 1-6 carbon atoms, trifluoromethyl, cyano, nitio, carboxy, 
carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, 
S thiophenoxy, benzoyl, benzyl, dialkylamino of 2 to 12 carbon atoms, phenylamino, 
benzylamino, alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8 carbon atoms, 
alkynoylamino of 3-8 carbon atoms, and benzoylamino, R9 is independently hydrogen, 
phenyl, or alkyl of 1-6 carbon atoms, the moieties (Rio)k represent 1 to 3 substituents 
on the aromatic ring that can be the same or different and are selected independendy 

10 from die group hydrogen, halogeno, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon 
atoms, alkynyl of 2-6 carbon atoms, alkenyloxy of 2-6 carbon atoms, alkynyloxy of 2- 
6carb(m atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon 
atoms, alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms, 
alkylsulphonyl of 1-6 carbon atoms, trifluoromethyl, cyano, nitro, carboxy, carboalkyl 

15 of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzyl, alkoxyamino of 1-4 
carbon atoms, dialkylamino of 2 to 12 carbon atom, N,N-dialkylaminoalkyl of 3-14 
carbon atoms, phenylamino, benzylamino, N-alkylcarbamoyl of 1-6 carbon atoms, 
NJ^-dialkylcarbamoyl of 2-12 carbon atoms. Rn is a radical and is selected firom the 
group: 

20 

R5— RSN^^S— (C(R6)2)q 
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' and G(R8)2)i 



wherein q, m, R5 , R^, R7 , and Rg are as defined in Claim 1; which comprises 
acylation of the craipound of F<mnula 6 

5 

^(CH2)„-X" 
H2N(CH2)pv T 

(Rlo)k 

6 

with eitho* an acid chloride of Formula 8 or a mixed anhydride of Formula 9 where 
R"' is alkyl from 1 to 6 carbon atoms 

in the presence of an organic base to give the compound of Formula 11: or alternately, 
acylation of the compound of Formula 6 with a cyclic anhydride of Formula 7 

O 

II ;o 




15 7 O 



in the presence of a basic catalyst \o provide the compound of Fonnula 10; and 
(qidonally dieieafter forming a pharmaceudcally acceptable salt thereof. 
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43 . Process for the preparation of the compounds Formula 1 8 

^(CH2)„-X 



Pi' Y 




C=N 



18 



5 X, Y» n are as defined in Claim 1 and Ri'» R2', R3', and R4' are as defined in Qaim 
41, which comprises heating a substituted aniline of Formula 12 




10 with a reagent of Foimula 1 3 



CgHsO^^COgCaHg 
13 CN 



15 



to give a conipound of Fonnula 14 

R3" 















R4 




14 



rCN 



CO2C2H5 



which is then themtiolysed in a high boiling solvent to give a compound of Formula IS; 
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15 



then heating the con[q>ound of Fonnula IS with a chlorinating agent to give a compouid 
of Formula 16 

5 




which is condensed with a compound of Formula 17 

H-Y-(CH2)n-X 
10 17 

to provide the compounds of Formula 18; and optionally thereafter forming a 
pharmaceuticaUy acceptable salt thereof. 

15 

44. Process for the preparation of compound of Formula 1 5 




15 



20 in which Ri*, R2\ Rs^and R4* are as defined in claim 41 comprising heating the 
compound of Fonnula 19 
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CO2H 



NH2 



19 



with dimethylformaEnide dimethyl acetal to give a compound of Formula 20 

5 



which is then reacted with acetonitrile in the presence of a base gives the compoimds of 
Formula IS. 

10 

45. Process for the preparation of compounds of Formula 22 wherein Ri, R2, R3, 
R4 and n are as defined in Claim 1 and X* is defined in Claim 41: 



IS which comprises : 

whCTc one or more of Ri, R2, R3, or R4 is a nitro group, converting to the 
corresponding amino group using a reducing agent; 

where one or more of R], R2» R3> or R4 is an amino group, converting to the 
corresponding dialkyamino group of 2 to 12 carbon atoms by alkylation with an alkyl 
20 halideofl tt) 6 carbon atoms; 





/(CH2)„-X' 
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where one or more of Ri, R2, Ra^ or R4 is a methoxy group, converting to the 
corresponding hydroxy group by reaction with a draiethylating agent or pyridinium 
chloride; 

where one or more of Ri, R2, R3, or R4 is an amino group, ccmverting to the 
5 corresponding alkylsulfonamido, alkenylsulfonamido, or alkynylsulfonamido groiq> of 
2 to 6 carbon atoms by the reaction with an alkylsulfonyl chloride, alkenylsulfonyl 
chloride, or alkynylsulfonyl chloride, respectively, using a basic catalyst; 
when one or more of Ri, R2, R3, or R4 is an amino group, converting to the 
corresponding alkenylsulfcmamido group by reaction with a reagent C1-C(R 6)2- 
10 CHR*6S02a, wherein R5 is hydrogen or alkyl of 1-4 carbon atoms using an excess 
of an organic base; 

where two of Rj, R2, R3» or R4 are contiguous methoxy groups, converting to the 
compound with contiguous hydroxy groups by reaction with a demethylating agent or 
by heating with pyridinium chl<mde; 
IS where two of Ri, R2, R3, or R4 are contiguous hydroxy groups, converting to the 
compound where together the two contiguous R], R2, R3, or R4 groups are the divalent 
radical -0-C(R8)2-0- wherein Rg is defined in Claim 1 by the reaction with J-C(R8)2-J, 
wherein J is chloro, bromo, or iodo, and each J can be the same or different, using a 
base; 

20 where one or more of Ri, R2, R3, or R4 is an amino group, converting to the 
corresponding alkyamino group of 1 to 6 carbon atoms by allcylation with alkyl halide 
of 1 to 6 carbon atoms or by reductive alkylation using an aldehyde of 1 to 6 carbon 
atoms and a reducing agent; 

where one or more of Ri, R2, R3, or R4 is hydroxy, converting to the corresponding 
25 alkanoyloxy group of 1-6 carbon atoms by reaction with an appropriate carboxylic acid 
chloride, anhydride, or mixed anhydride in a inert solvent with a catalyst; 
where one or more of Ri, R2, R3, or R4 is hydroxy, converting to the corresponding 
alkenoyloxy group of 1-6 carbon atoms by reaction with an appropriate carboxylic add 
chloride, anhydride, or mixed anhydride in an inert solvent with a catalyst; 
30 where one or nxjrc of Rj, R2, R3» or R4 is hydroxy, it can be convened to the 
corresponding alkynoyloxy group of 1-6 carbon atoms by reaction with an appropriate 
carboxylic acid chloride, anhydride, or mixed anhydride in a inert solvent with a 
catalyst; 

where one or more of Ri, R2, R3, or R4 is carboxy or a carboalkoxy group of 2-7 
35 carbon atoms, converting to the corresponding hydroxymethyl group by reduction with 
a reducing agent; opticHially converting the hydroxymethyl group to the corresponding 
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halomediyl group by reaction with a halogenating reagent; or optionally acylating the 
hydroxymethyl group with an acid chloride, anhydride, or mixed anhydride in an inert 
solvit with a catalyst to give the corresponding alkanoyloxymethyl group of 2-7 
carbon atoms, alkenoyloxymethyl group of 2-7 carbon atoms, or alkynoytoxymethyl 
S group of 2-7 carbon atoms; 

where one or more of Rj, R2, R3, or R4 is a halomethyl group, converting to an 
alkoxymethyl group of 2-7 carbon atoms by displacing the halogen atom with a sodium 
alkoxide in an in^ solvit; 

where one or more of Ri, R2, R3, or R4 is a halomethyl group, convating to an 
10 aminomethyl group. N-alkylaminomethyl group of 2-7 carbon atoms or N,N- 
dialkylaminomethyl group of 3-14 carbon atoms by displacing the halogen atom with 
ammonia, a primary, or secondary amine, respectively, in an inert solvent; 
where one or more of Ri, R2, R3. or R4 is a H2N(CH2)p- group, ccmverting to Ae 
corresponding groups: 

R5O. RgHN^ (R5)2N> 



15 



25 



30 



) R5HN {R5)2Nv 

)-NH(CH2)p- )-NH(CH2)p- >^NH(CH2)p 



wherein R5 and p are as defined in Qaim 1 by reacting with phosgene in an inert 
sohmt in the presence of a base to give an isocyanate which is treated with an excess 
20 of die alcohol R5-OH or amines R5-NH2 or (Rsh^ » respectively; 

where one or more of Ri, R2, R3, or R4 is a H0-(CH2)p- group, converting to die 
corresponding groups: 

R5O. R5HN R5 

>-0(CH2)p- >-0(CH2)p- >>-0(CH2)p- 

O o o 



wherein Rs and p are as defined above by reaction, in an inert solvent using a basic 
catalyst with an appnq>riate alkyl or phenyl chloroformate, R5-OCDQ , alkyl or phenyl 
substituted isocyanate, R5-N=C=0, or alkyl or phenyl substituted carboxylic acid 
chloride, Rs-CXXIl, respectively; 

where one or more of Ri, R2, R3, or R4 is a H0-(CH2)p- group, converting to the 
corresponding group: 

(R5)2N. 

>-0(CH2)p- 

o 

wherein Rs and p are as defined above by reaction, in an inrat solvent using a basic 
catalyst with a reagent (RshNCOCL 
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